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designed for your specifications 


For the production of your aircraft parts and 
missile components ... a quarter of a million 
square feet of know-how... geared to meet your 
requirements for precision manufacturing in 
either the production or prototype phases of 
your programs. 

Axelson’s newly-enlarged Montebello facility is 
one of the West’s most self-sufficient and ver- 
satile manufacturing and assembly plants. It is 
designed for your specifications... to the stand- 
ards established in programs for all major air- 
craft and missile manufacturers. 


Today. Axelson is tooled, staffed and equipped 
for the big ones, the tough ones . . . with greater 
efficiency and depth in engineering and manu- 
facturing than ever before. 


Design and development engineers, desiring to work 
on advanced aircraft projects, contact Director of 
Engineering. 
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SILftSTlE 


gaskets stay 


resilient 


Get latest data on Silastic 
Mail coupon today 


Temperaliires that melt organic rubber or freeze it brittle 
have little or no effect on Silastic'^ Dow Coming's silicone 
rubber. Gaskets of Silastic slay rubbery ami keep their 
shape . . . provide the ultimate in sealing effectiveness. 
Molded by leading rubber companies in most any shape. 



Typical Propeities of Silastic for Gastets 



—ISO lo .too 
600 lo 900 
100 lo 300 


iO lo 75 
20 lo 40 


20 lo SO 


If you consiiier ALL the properties of a silicone rubber, you’ll specify SILASTIC. 


first in silicunes 


DOW CORNING CORPORATION • MIDLAND, MICHIGAN 



MEN 


The photograph shows a mammoth tool made by Hayes for use infe^pro- 
duciion of guided missiles by the Army Ballistics Missile Agency Sf^the SS7 
million Redstone Arsenal, Huntsville, Alabama. The tool isgSoui 9 feel in 
diameter, with a specified tolerance of -003 of an inch. 

Modern automation and the use of atomic energy ®re so dramatic that 
an equally important factor in the field of guided Exiles is sometimes over- 
looked. It is the human element — the skill of ih^cn who make the machine. 
After all. technological progress cither in^terafi or guided missiles is not u 
nuclear or mechanical product. It is aEfiStict of the minds of men. 

Hayes is proud lo play a part in Ihepi^duciion of the spectacular Redstone 
missiles. We are even more proudaPthc Hayes engineers, too! design person- 
nel. technicians, tool and dic^tfftrs and jig builders whose skill made possible 
Ihi.s new phase of Hayesflrfmy. 

This same technriBBpghl skill and engineering experience is what has en- 
abled Hayes to quaWras one of the leading aircraft modification facilities of 
the United SlaKr 
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TECHNICAL TESTING 


How Does Your Engine Perform? 


1 . Oil Pressure’ 

2. Magneto Check? 

2a. Ignition System Condition? 
J. Head Temperature? 

4. Oil Temperature? 

5- Fuel Consumption? 

6, RPM vs. MAP? 


Dallas Airmocive makes an individual study of 
all of these factors during each performance 
test. The latest types of analytical equipment 
are used for an average of four hours on each 
test and from these comes the assurance that the 
engine will operate SAFELY, smoothly and 
SATISFACTORILY. For Reliably Tested Engines — 
For Reliable Engines, It’s Dallas Airmotive. 




6114 FOREST PARK ROAD • FLeetwood 1-3771 • DALLAS, TEXAS 



service 


Ma^-«iMajni«yiijLqthe 
tremendous convenience 
of obtaining your . 

precision fasteners A 

when you need them as 
you need them through 
Cooper Shelf 
Service? Let the 
“Industry’s Inven* 
tory" save you 
uncertainties, delays 
and production tie-ups. 

*Cooper Service is faster on a 
Specials, too. May we quote? 


now thirty million 


standards in stock 


\ symbol oI 


lUpIas 45, Calilsmli • ORttm 1- 






YOU 


SELL TIME 


...and so do WE ! 


Time is what sells tickets in the aviation industry . . . because precious time is saved by 
air travel. Sinclair too. sells savings in lime, with its famed Aircraft Oil. The performance 
differences, time-wise, between this and ordinary oils are noteworthy. Sinclair Aircraft 
Oil saves time on the ground through reduced maintenance and overhaul . . . and in the 
air it saves time by permitting the full utilization of power. Indeed, its superiority is such 
that 45% of the aircraft oils used by major scheduled airlines in the U. S. is supplied 
by Sinclair. No better proof of dependable time-savings could be cited. 

SINCLAIR AIRCRAFT OILS 
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SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 


Long experience in designing fasteners and allied devices 
for leading aircraft manufacturers enables Monadnoclc 
CO bring a wealth of specialized skill to bear on jo/rr 
particular fastening problems, 

Large-sc.ilc production facilities for the fabrication and 
assembly of metal and plastic components ensure prompt 
delivery of volume orders. 


Subsidiary of UNiTED-CARR FASTENER CORP. 



my 


I 

» 


Janitrol 

Dubl-Lock" couplings 
double safe 


Janitrol’s newest line of light-weight Dubl- 
Lock* coupling: (clamp and flanges) provide 
extra safety for extremely critical bleed-air 
duct connections on jet aircraft. If bolt un- 
latches or fails, Dubl-Lock* couplings main- 
tain the seal . . . positively prevent coupling 
failure! How it protects; when lock nut is 
tightened, barbed tang automatically moves 
into position and locks the clamp tight, even 
if bolt fails completely. To release, unscrew 
lock nut— apply thumb pressure. 

Both Janitrol’s Dubl-Lock* and Standard 
lines of couplings save up to 40% in weight, 
couple and uncouple with ease as often as 
necessary, require no compounds or sealing 
devices because flange seal is metal-to-metal. 
They withstand high temperatures, high pres- 
sures, surges, vibration, misalignment, and 
corrosion. Dubl-Lock* line: 1 3 sizes available 
—2' to 6". Standard line: 15 sizes— 1V4* to 6". 

Call your nearest Janitrol representative 

Janitrol Aircraft-Automotive Division, Sur- 
face Combustion Corporation, Columbus 16, 
Ohio . . . District Engineering Offices: Wash- 
ington, D. C., Philadelphia, Columbus, Fort 
Worth, Hollywood. 


COMBUSTION SrSrEUS.HCATEXCNANSeilS, PNEUMATIC CONTROLS 






hypersonic flight and related fields. We need explorers looking for a future in an atmosphere of individual professional 
development and continued academic training. We need men who are right now saying to themselves, "What’s beyond?'! 


AIRCRAFT CO. 


Call or write today. 

MARQUARDT AIRCRAFT COMPANY. Research Division 

Attention; John A. Dralie, Director of Research 
16551 Saticoy Street, Van Nuys, Calif. • State 5-8361 




Wright cranes keep engines flying through 
world’s largest line-maintenance hangar 

...with the help of 384 TIMKEN bearings 


24 motor-driven Wright cranes like the 
one shown keep engines winging from 
station to station in the world's largest 
line-maintenance hangar at Miami. And 
keeping the cranes on the go are 384 
Timken^ tapered roller bearings on the 
bridge wheels and trolley wheels. 

Timken bearings take both the radial 
loads imposed hv the w-eight of the en- 
gines and the thrust loads set up bv the 
pendulum motion of crane operation. 
The tapered design of Timken bearings 
lets them take radial and thrust loads in 
any combination. And full line contact 
between rollers and races gives these 
bearings extra load-carr)'ing capacity. 
Downtime is cut, cranes are kept on the go. 

Friction is virtually eliminated with 
Timken bearings- They're designed by 
geometric law to have true rolling mo- 
tion — precision manufactured to live up 
to their design. Cranes roll smoothly 

nance. And to take the shock loads often 
encountered, rollers and races of Timken 
bearings are case-carburiaed to give 
them wear-resistant surfaces over tough. 

Be sure you specify Timken bearings 
when you build or buy a machine. To 
give you the fineil roller bearings, we 
even make our own fine allov steel. 
We’re America's only bearing manufac- 
turer that does. 

Look for the trade-mark "Timken" 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: "TlMROSCO”. 




TIMKEN WERED ROLLER BEARINGS WlL THE LOAD 






design with austenal in mind 


New VACUUM MELTING techniques 
being developed by MICROCAST 
give promise of higher performance 
parts for the future 


Austenal vacuum melting and casting techniques being currently developed 
may have a big place in your future designs. 

Vacuum melting promises greatly improved investment castings and a wider 
range of cast parts, because it makes available alloys with outstanding 
high temperature properties. By removing harmful gases and holding down 
objectionable oxide inclusions, vacuum melting results in parts that 
are more ductile, stronger and tougher than before. Vacuum melting 
makes possible the use of alloys that were formerly uncastabic. 


For instance, these new Austenal techniques are already being studied for 
aircraft manufacturers on a development basis. Vacuum melting has helped 
furnish extremely high quality vanes and blades for future Jet engines. 



Vacuum casting of turbine buckets such 
as this has been accomplished and the ap- 
plication of this method is being planned 
for other jet engine components. 


Discuss this new Austenal development with your Austenal representative, 
Vacuum melting may be the way for you to obtain higher performance 
in designing parts for tough jobs of the future. 




A wink built for speed ! 


The speed of a wink varies, depending upon its pur- 
pose . . . and its target. The femme fatalc's pro- 
vocative wink from the dim recesses of a cocktail 
lounge may pack the wallop of a Sabre-Jet, yet its 
speed is a languorous one-tenth of a second. 
Imagine a wink five hundred time as fast! Fairchild 
Camera and Instrument Corp, has produced a cam- 
era that does Just that. Its shutter speed 
is l/5000th of a second ... a speed made possible 
only by using Titanium shutter leaves. Such shutter 
speeds arc essential in guided missile research and 
the development of supersonic devices. 


Titanium had the necessary light weight, rigidity, 
fatigue resistance, corrosion resistance and capa- 
bility of being rolled to a thickness of 0,0022" with 
a tolerance of ±0.0001". 


TMCA is the world's major supplier of Titanium 
bar, billet, sheet, strip, wire, extrusions and tubing 
to jet engine, guided missile, atomic energy, chem- 
ical processing and marine industries. 


Tifsnim 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 
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The equipment shown here is just a sampling of our 
investment to guarantee the aviation industry that the 
actuators, accessory drives, hoists, complete control sys- 
tems, and other gear drives that carry the Western Gear 
name are as reliable as modem techniques can make them. 

All product design, development and manufacturing 
efforts at Western Gear have reliabiiiiy as their focal 
point. An investment of more than a million dollars in 
the most advanced testing equipment is matched by the 
careful, meticulous craftsmanship of Western Gear tech- 
nicians. it is no accident that our slogan is “The diSerence 
is retiabiliiy.” 

Why not take advantage of the engineering assistance 
which we make availabie, without obligation, in solving 
your next design problem? Get in touch with us now. 
We’ll place an application engineer at your immediate 
service! Address General Offices, Western Gear, P.O. 
Box 182, Lynwood, California. Phone NEvada 6-2161. 
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Research Vehicles Detailed for Rocket Society 26 

► Americort Rocket Society meeting receives doto on upper otmos- 
phere reseorch programs. 

USAF Receives Versatile C-130 50 

^Tocticol Air Command has in the Lockheed C-130 Hercules a com- 
bat fronsport of tremendous versatility. 

Maintenance Tester Troubleshoots Aircraft Quickly 9T 

^ Automotic tester moy be onswer to pressing military mointenance 
problems. 


MISSILE ENGINEERING 

Space fllghi Program Storted 27 

Wilson Order Won't Hall Missions Row 30 
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C-130 Production 
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EDITORIAL 

Nucleor Sabre Rattling 21 

COVER; Lockheed C-130.\ llercies. turboprop conibot transport (or US.AF, is 

First dclivcrin of the lleceulcs are schc-dnlcd for this week; the planes will 
be assigned to I’acticnl .-Mr Command. 0-130.4. built around fniir basic 
missions, can carry payloads .ap|iioaching 40,000 lb. into unprepared fields 
at airlicads In combat zones. Interior can be quickly cotiverled to airlift 

ciiginceiiiig analysis of the C-130.4 begins on page 50. 
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31-UP Photo 
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B.F.Goodrich Tubeless 


Patented Liner Retains Air 
Better Than Inner Tubes 


Flattened under 17-ton radial load, 
twisted bY 12-ton side load, 
B.F.Goodrich Tubeless holds its pressure! 


I N A RECENT "cornering" test, a 
B. F. Goodrich Tubeless nose wheel 
tire was flattened under a 34,125 lb. 
radial load and at the same time twisted 
by 25,000 lbs. side pressure— conditions 
far more severe tlian actual cornering 
on a concrete runway under heavy load. 

What happened? Load was so heavy 
the tire was compressed almost to the 
tim, side pressure so severe the tire 
buckled over. Yet this B. F. Goodrich 
Tubeless Tire remained unharmed — 
held every ounce of inflation pressure. 

Performance like this is assured 
because of Tubeless Tire features devel- 
oped and proved by B. F. Goodrich. 
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Patented rim seal ridges prevent loss 
of ait around the rim. The patented 
inner liner reniins air much longer chan 
conventional tubes. 

The ability of B. F. Goodrich Tube- 
less to match the safest conventional 
tire in performance has been confirmed 
by five years of fliglit testing on mili- 
tary and commercial planes. But only 
Tubeless otfers unique advantages such 
as weight saving and superior air reten- 
tion. One airline reduced weight as 
much as 120 pounds per plane. 

B. F. Goodrich commercial type 
Tubeless for aidines and high pressure 
Tubeless for fast fighters— both are in 
regular production. 


It's another example of B.F.Goodrich 
leadership in research and engineering 
for the aviation industry. For specifica- 
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EDITORIAL 


Nuclear Sabre Rattling 


Tlic battle over Suez has treated the world to a shud- 
dering experience with the old-fashioned diplomatic 
tcclinique of sabre-rattling in its modern technological 
trappings of intercontinental nuclear warfare. Tire first 
rattling of atomic liombs to produce diplomatic pres- 
sure in the Suez aisis came from Russia. 

In a note to Britain and France, who wer" then at- 
tacking F.gypt from the air, Soiict Premier Bulganin 
made a reference to the possilile use of atomic or livdro- 
gen-tipped, long-range liallistic missiles against aggres- 
sors. Tliis was almost universally interpreted as a threat 
to rain these rocket-pou'crcd hypersonic missiles on 
western Europe and the British Isles from Russian ter- 
ritory unless the attack on Egypt stojipcd. 

Red Missile TesPs 

It is not yet generally realized in tliis coimtn' what a 
shock tliis thinli' leilcd threat jiroduced in the chan- 
celleries of western Europe. For it has been known 
beyond all shadow of doubt in official wostcni military 
circles for some time that the Russians liaie the capabil- 
ity to carry out that tlireat at am- time. 

First development test firings of a Russian iiitcrmc- 
diatc-rangc ballistic missile over ranges of 900 to 1,000 
miles were detected by reliable scientific apjjaratus more 
than 18 months ago on test ranges in tlic Ukraine and 
in the Soviet Arctic. The fact that these firings were 
well known in the Pentagon was reported bv Aviation 
W’eek last F'eb. 20 (p. 26). These firings have increased 
during tlie (wst year to a current rate of about fisc per 
montli. fliis rate plus other information indicates tliat 
tlie ILussians liase been in production of this 1,000-milc 
ballistic missile for some months and liavc dclis’ered it 
for operational use to field units. 

This information is well knossn to the top level go\- 
ernmcntal circles of the NA'l'O alliance. None of the 
N.-\TO gos etnmenfs lias c seen fit to inform their people, 
who would be slaughtered in a rain of atomic tipped 
rockets, of these facts. But it is tliis knowledge of wliat 
ca|)ability the Russians liave actuallv developed in ballis- 
tic missile warfare oscr a i,000-miic range that caused the 
most profound shock in Britain and France and put tli'c 
real brake on their Suez adventure. Russia's later prciia- 
ratioiis to send air force, tank and artillery ''volunteers" 
to Egypt only added to the scare created bv Bulganin's 
threat of missile attack. 

B-52 CounterthreaT 

It was to take some of the chill off this tlircat that 
the United States staged its record-breaking flight of 
eiglit Boeing B-52 Stratofortress bombers demonstrating 
nonstop flight capabilities of 17.000 miles with extreme 
flexibility of route to and from targets (sec p. 31). This 
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demonstration by the ctews of the 42nd Heavy Bomb 
Wing based at Loring .MT3 in Nfaine and the 93rd Heavy 
Bomb Wing at Castle .MT3 in California offers convinc- 
ing evidence of the speed and cerfainty witli which Strate- 
gic Air Command is developing its most modern long- 
range striking force. The eight B-52s on tliis exercise 
coiikl lia\-e dumped a desastating load of hydrogen de- 
struction on any portion nf the Soiiet Union. This is 
the lesson that the United States wanted to demonstrate 
for all tlie world— friends, foe.s and neutrals— to see. 

The fliglit of tlie eiglit B-52s made it clear to the Rus- 
sians that no matter what kind of missile rain they could 
loose on western F.nnipc. Britain and North Africa, their 
own territory could be subjected onlv iioiirs later to the 
hydrogen bomb loads of S.-\C’s B-52 fleet operating from 
bases far bevond the range nf Russia's current missile 
capability. 

Thus, the Russians hai-e made tlicir threat, and the 
United States has demonstrated its coimtcr-tlircat. Tlic 
world will lia\e to judge how this balance of nuclear air- 
power liangs at this particular moment. 

Fufure Airpower Balance 

Of even more importance is how the balance of nu- 
clear airpower will hang in the future. Tlic fierce pace 
of technological weapons dciclopnient assures the ob- 
solescence of any new weapon system before it gets onto 
the production line and into operational senice. Tlie 
intercontinental range of refueled B-52s may checkmate 
the Russian intcniicdiate-rangc ballistic missile at the 
moment. But what will the international chessboard 
look like when the Russians produce a genuine inter- 
continental ballistic missile capabilih- th.it can reach the 
S.-\C bases that arc now out of range? Will the United 
States produce this capability first? ff so can it be used 
with ttie same effccti\enc,ss to counter Soviet i«licy? 
Tlicsc arc questions that only the future can answer. 

The only thing we know for certain now is tliat it is 
utter folly to be deceived by any Soviet policy shifts 
aimed at slowing oiir weapons dciclopnient pace or re- 
ducing the effective growtli of out nuclear airpower 
strcngtli. We only liai-c to recall the rosy aura of phoney 
"peace” generated by the Geneva conference a scant 20 
months ago in the light of the Hungarian blood bath, 
the battle over Suez and tlic Polish revolt to see how- 
fast and deadly Kremlin policy shifts can be for the 
unwaty and unprepared. 

We eaniestiy hope tliat the military jiolicv and budget 
debate for Fiscal 1938 will be conducted with genuine 
realization of the defense needs of tliis country- and its 
allies for survii-al rather than as a routine bureaucratic 
budget exercise wliose only goal is a tidy fiscal account- 
ing. 

—Robert Hotz 
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TITANIUM boosts the Voodoo’s performance 


The McDonnell F-IOIA Voodoo, Strategic Air 
Command’s long-range supersonic fighter.owes 
much of its high performance to generous use 
of strong, light-weight titanium. 

In vital areas of this and other modem air- 
craft, titanium alloys provide high strength at 
higli temperatures- Many of the most successful 
and widely used titanium alloys were devel- 
oped at REM-CRU, whose technical groups 


established manufacturing and inspection tech- 
niques which made possible tonnage produc- 

What’s more, thanks to REM-CRU‘s ex- 
panded facilities, titanium is available for com- 
mercial as weU as advanced military aircraft. 
For dependable service on all standard mill 
products ... or technical assistance in applying 
titanium , , . call or write REM-CRU today. 


REM-CRU 

TITANIUM 


To keep nbreott of the tatett developments on this 
vital metal, ivrito to Dcpl, A~12 for the Rem-Cru 
Rerieto—a free perioiUeat presenting the liilest tech- 

REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 




V. Cottbint Slr«el, Chluto 39, 


405 Lsrlnsran Avenue. 
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111 the Front Oflice 

D. N. Tavloi, a director and scerctarv- 
trcisurcr. Rastudiin Aviation Corp., Lov 
Aiieeles. Calil. 

Robert B. Manning, president, Spciiy 
Western, Inc., a snbsidiar)' Sperry Products. 
Inc., Danbury. Conn. Also: Clinton R, 
HilHker, operatine manager and a dircctnr. 

Dr. Raymond L. Carman, cvccutive vice 
presidcntteclinical director, and James W. 
Miinay. executive vice president-general 
manager, General Precision Laboratory. Inc.. 
Plcasanlville. N. Y. .Also: Richard W. lee 
and William J, Ttill. vice presidents. 

Blevins R. Fondten. executive vice presi- 
dent and a director, Menasco Manufactur- 
ing Co.. Burbank, Calif. .Also: Tbonuts J. 
Tormey, secretary; Frank G. Fcngct. vice 
president-manufacturing: Jack 1. Hamilton, 
vice pre.sidcnt-salcs; Glenn E. Vescclus. vice 
presiocnt-enginecrina. 

KLM Royal Dutcli Airlines has appointed 
the follnu'ing senior vice presidents: J. A. 
Bach, operations; V. H. L. Douboiircq. 
field organivation; T. M. van Erp, planning; 
A. H. van Gcldct. finance; J. C. van dci 
Kloot, marketing, and J- Luymes. engineer- 

^r. Donald D. King, vice president-re- 
search. Klcetronic Communications. Inc., 
and director of Klectronic Communications’ 
new Research Laboratory', Baltimore, Md. 

Arthur V. Lougbreu. vice piesident-Rc- 
search Division. .Airborne Instruments lab- 
oratory, Mincola, N. Y. 

John N- Kerr, vice president. Horkev .As- 
sociates. Los Angeles, Calif. 

Honoris and Elections 

Dr. .A. IC. Lombard. Jr.. Director of Re 
search lor McDonnell .Aircraft Corp., lias 
received the .Air Force Decoration for Ex- 
ceptional Civilian Service. A citation 
signed bv .Air Force Secretary Donald .A. 
Quarles praised Dr. Lombard’s '‘evceptional 
civilian service and performance of duly" 
during the 7-ycar period he served as Scien- 
tific Advisor to the Air Force. 

John T. IfendcTson, principal research 
officer of the National Research Council, 
Ottasva, Canada, lias been elected president 
of the fnstitnte of Radio Engineers for 
l^v7. Dr. Henderson succeeds -Arthur A’. 

Capt. J. 11. Fov. a pilot vvith Trans- 
Canada Air Linc.s. has' been elected presi- 
dent of the Canadian .Air Line Pilots .As- 
sociation for a tvso-vear terru, 

n>c 4926th Test Squadron (Sanipling) 
of the 4950th I’est Group (Nuclear) at the 
.Air Force Spetial AA capons Center. .Al- 
buquerque. N- M-. received the Air Force 
Outstanding Unit .Award from Ll. Ccn. 
Thtinias S. Power, licad of .Air Research 
and Development Command. The .Award 
is presented to units which have distin- 
guis"licd themselves by exceptionally mcri 
torious achievement or meritorious serv- 
ice ill support of military operations, or 
scrv'icc of great national or international 
significance not involving combat opera- 
tions against an enemy, 

iCoiifiiiucd on p. 93) 


INDUSTRY OBSERVER 

► Coiivair is ptojjosin| a new development of the F-102 all-weather fighter 
series with a top speed of well over Mach 2. Tentatively designated the 
IM06C, the devclopinont will fisiture a clipped vertical fin and canard 
design. It vviil be powered bv an advanced development of the Pratt d; 
AA’hitncy J75 turbojet engine.' The F-106A will he the first f75-povvcted 
version of the basic h'-102 design, vvith a Mach 2 performance and extreme 
high altitude capability. The F-106R is a tandem scat version of the .A 
model to be used both for training and tactical missions. 

► First piogtammcd Vanguard test firing is scheduled for this week at the 
Ait Force Afissilc Test Center. Cocoa, Fla- 'lest vehicle is a standard 
Martin-built A'iking roeket-tJie Btli in the scries-ixiwered by a Reaction 
Motors' liquid-propellant rocket engine developed for the V'iking series. 
Basic purpose of the test is for etew familiarization vvith the launching and 
handling of a large rocket vehicle. However, the nose cone will be sep- 
arated and some re-entry temperatures measured. 

► Chance Vought Aircraft will introduce a reconnaissance version of its 
1'8U Navy fighter within the near future. Cameras probably will be housed 
in fuselage ratlicr than in the nose. Chance Vought engineers feel necessary 
lengthening of the nose to house the cameras would cost too much in per- 
formance. 

► Armv’s Loki anti-aircraft missile project based upon ttie German Taifun 
of World War II has Iwcn terminated. Early success vvith the Raytheon 
Hawk indicated that the final version of the Ijawk would be available not 
too long after file interim Loki weapon was ready- Small time lost between 
tlic effective dates of the two weapons was believed worth accepting in view 
of llic greater value of the Hawk as a weapon. Bendix was prime contractor 
for the Loki- Northrop manufactures the Hawk as subcontractor to 
Raytheon. 

► Boeing 8-52's steerable forward lamline gear is controlled by pushing the 
aircraft's mdder pedals. The steerable wlicels on transports and the earlier 
type bombers usually are operated by means of a lever or small steering 

► hhiel for Vanguard's first-stage General Electric power plant is now RP-1, a 
standardized kerosene with physical cliaraclcristics natmwed and controlled 
to make it suitable for liquid-rocket use. Rims with wide-cut gasoline 
jirovcd so inconsistent that Gcucial Electric switched to JP-d. However, 
its characfcrisfics also varied so that i>crtormancc could not be consistently 
du|)licatcd. The switch to RP-1, wliieh is manufactured by Shell Oil Co,, 
followed, 

► Cosfruzioni -Aerouautichc Giovanni Agusta, Italian aviation fimi located 
near Milan, is constructing a hclicojiter of original design to carry 14-1 fi 
|3as.vengcr.v. The firm, which has been building Bell 47G helicopters under 
license since 1954. recenth' signed a contract vvith the h'rcnch government 
to lu.mufacturc 52 47G-2s. 

► B-52 ejection system provides for tlie jettisoning of the entire tail cone 
aft of the tail gunner’s scat. Ejected cone includes radar and armament. 
B-52 ]>ilot and co-pilot eject upward; two observers eject downward. Other 
crewmen must find tlicir way out through one of tlie holes. 

► Oucst -Aviation is sending three Alouette II helicopters to Boufarik. 
Algeria, for extensive testing. The aircraft, first French-made lielicopters to 
appear in .Algeria, also probably will be used on occasional combat mis- 
sions against tlic rebels. 

► Rockctdyno Division of Nortli .American -Aviation has dropped out as a 
second source for engine to power Martin's Titan intercontinental ballistic 
missile. The apparent reason is success of first source engine project at 
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Heralding a golden age in air travel 


f ^"1 From coast to coast, from town to town, nothing comes 
close to the exciting new 280 mph Fairchild F-27. 
I I It opens a new era in air transportation. 

Air travelers will bridge the miles in air conditioned comfort 
in the F-27’s spacious pressurized cabin. The Rolls-Royce Dart 
airline proven propjet powerplants are hushed and virtually vibta- 
tionless. Passenger visibility is unexcelled. 

And the F-27 propjetliner is so flexible in use. Seating up to 
40 passengers as a high density transport, it also stars us a 
practical flying company conference room for executives on the 
go. or for critical cargo on the move. 

Address inquiries to: R. James Pfeiffer. Executive Director of 
Customer Relations, Fairchild Engine and Airplane Corporation, 
Hagerstown 15, Maryland. 


FAIRCHILD 



Washington Roundup 


Army Second Thoughts 

Top AtiBiy Aviation officers ate saying privatcls' that 
Army’s eagerness to play a leading role in llic ballistic 
nhssile field is to blame for weight and niissicjii limits 
imposed upon Amiy aircraft in Defense Sccrctars' Cliarlcs 
Is. \\'ilson’s memorandum of clarific-.ition issued last 
week on roles .niel missions (see page 10). 

I he .\ir P'orcc. these officers sa\ , was dctcriniued tn 
jiush tlie .\iniy out of tlio long-range missile field and. 
in its fight tn accmnpli.sh this at the Joint Chiefs of 
St.iff Icvcf. condemned all of .Armv's aviation activities 
in the same stroke, insisting upon sharp restrictions on 
hotli aircraft weight and missions. 

.Vctually, these officers sa\. a limited, but nnicli 
needed, increase in aircraft weight and some cx|iansion 
ill allonable missions could have been allowed the 
.'krmy without any infringement upon US.kl' preroga- 
Uses. If, they add, Arinv planners had restricted their 
efforts to the aircraft field ssitlunit str.iving into-and 
placing empliasis upon— long-range missiles, sonic of Wil- 
son’s restrictions miglit base been averted. 

Gruenther Defense Candidate? 

Meamvlhlc, tlic iiencst name being mentioned as a 
|iossil)lc successor to Defense Sccrctars Wilson, when 
and if he retires, is .Anny Gen. .Alfred Gruenther. rccentlv 
retired chief of N.Vl'O'.s militan forces. Supporters of 
this viewpoint say Grucnthcr’s ap|)ointmeiit as head of 
tlic American Red Cross is a step toward "civiliaiiiza- 
tion” of a militan- man and one of the legal moves 
iica-ssaTv to make liim eligible for the Defense post. 
Other names still |)romiiicnt in tlie Pentagon whis|X.-r- 
ing race arc Air I-otcc Secrctan- Donald .A. Quarlt;s and 
,\rmv Sccrctars AA'ilhcr Brueker. Another iicsv entry is 
tlic nanre of Henry Cabot Lodge, U. X. Ambassador. 

Great Circle Route Circle 

I lie Civil Aeronautics Board is right back where it 
started last Jamiaiy in tlic handling of the renewed 
■truggle between Pan .American World .Airwavs and 
Northwest Aitiines over the Cre.it Circle Route'to the 
Orient, .\ftcr handling Pan .Americ.in’s bid for the 
Great Circle Route and N'ortliwcst’s hid for pcnnaiiencs- 
on flic route scparatch for nine montlis. the Board luis 
reverted to its origiii.il plan and will di-cide the two 
issues together. 

N’oitliwcsfs ajaplication for pcrmancnci- has rccciicd 
flic approval of the examiner and was set for .submission 
of briefs and oral argument. Now this schedule has 
Ijccn c-jncelcd. and tlie Brsitd has ordered concurrent 
l-iiefs and a single cital argiinicnt for hiith cases, ’I’hc 

When President Fisenhowet asked the C.AB*last 
Jamiaty to Isring the record up tn date on Pan .Amer- 
ican’s Great Circle ap|)Ucation, the Baird decided to 
include the issue of pcniiancncy for N’ortliwcsfs Great 
Circle Ikoiitc. .A decision on Paii .Anieric.in’s application 
was deferred by the W’hitc House a year earlier, and, at 
the same time. Northwest's request for pennanena was 
refused. When it reopened flic Pan .American case, the 
Board wanted to include tlie Xortliwcst issue. 

I’lic W'hitc House upset this plan in March when it 
instructed tlic Board to confine its record to the issue of 
I'an .American’s application. So the ca.se was split, and 


Nortliwest’s application has been handled separately. 
When the examiner reported on the Northwest c.isc, lie 
.suggested tliat the two cases be considered together he- 
cause of the possible effect on U. S. foreign aiiatinii 
l>oliey in flic Pacific am decision in tlic Northsvest case 
might have. Nmv the Board is holding the Northwest 
case until tlie Pan .American case catches up. tlicn if 
will consider them together. 

Small Firms and Defense Dollars 

With more and more of the defense dollar going for 
aircraft and missiles, the Defense Dcpirtmcnt is finding 
il increasingly difficult to place prime contracts with 
small Inisincss. In a speech before a conference of small 
husincssinen last week. .Assistant Secretary of Defense 
for Lcgislatiic and Public Affairs Robert Tripp Ross 
explained win : 

"In the Defense De|xirtniciit, wc liasc a confidential 
list of important wcajimis which wc call the Prefer- 
ential Planning Lists .... 

"Under the heading of ’aircraft,' the Air Force has 
items, all c-osting more than SlO.OflO each. There is 
not a single known small business supplier for any of 

"Under the heading of 'guided missiles.' there arc 
nine items with a unit cost over SIO.OOO each. There 
arc no liiowii small business sources for anv of tliem. 

■'The Navy lists items under aircraft and 1-t items 
under guided missiles, and. here again, there arc no 
known small business sources for any of them. 

”’nie .Anns also lists guided missiles for which there is 

"I'or the small and more convcntinnal items, this is 
not the ease. In cscry category such as 'scliicles' or 
’ainmuiiitioii.’ there arc many items obtainable from 
small firin.s. The Navi-'s ships include 28 items obtain- 
able from small firms." 

More Airways Support 

Edward Curtis, presidential assist.int for ai-fatinn facil- 
ities planning, last week called for cimtiiiucd financial 
support by Congress of tire Civil .Aeronautics Adininis- 
tration’s three-year federal airways plan. Speaking l)c- 
forc the Wasliingfon .Aero Club. Curtis pledged his 
support of the present C.A.A progr.iin .ind urged that it 
be |)ushcd forward with "sigor and cnfliusiasin.” He 
s.iitl current problems of air traffic conttnl must be 
faced now and in the months ahead before major im- 
prosements in the system can he iinplcmcnted. "’riie 
best wc can hope to do in the near future," lie said, "is 
tn bolster the present ssstcni and get the most wc can 
out of it." 

Wings for Army Brass 

.Anticipating a pinch of general officers for its ai-iafion 
prognmi. the .Army lias ordered a third candidate to start 
flight training at Ft. Rucker, Ala,, in I’chniarv lie i.s 
Brig, Gen. Bogardus S. Cairns, noiv serving as Deputy 
G-’ (Operations) of tlie Continental Arms Coinmand, 
I't. Monroe. \'a. No berth in Armv .Aviation lias been 
named as Gen. Cairns' future assignment, but his se- 
lection to learn to fly probably means other officers of 
liis rank will be sent to the Army Aviation Scliool dur- 
ing the year. — Washington staff 
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New Rocket Research Vehicles Detailed 


American Rocket Society receives data on upper 
atmospliere research programs at annual meeting. 


New York— More than a dozen rocket- 
powered 'chicles in current use or pro- 
posed for upper .itmosphcrc research 
programs were described in detail to 
the annual meeting of the American 
Rocket Soeictv here last week. 

With the first scheduled firings for 
the International Geopliysieal Year al- 
rcadv taking place several months ahead 
of the formal beginning of the study 
period, there has been renewed interest 
in the data to be obtained from the belt 
between 20 and 200 miles above the 
surface of the earth. Right now the 
skies user Nciv Nfcxico arc the most 
thoroughh' explored in the world be- 
cause of the White Sands Proving 
Ground and Holloman Air Develop- 


ment Center firing sites with their com- 
|j|fx of fixed launchers. 

Solid propellant rockets offer the only 
hope of extending geographic coverage 
of the rocket soiinSing program, said 
Ilomcr E. Newell. Jr., of the Naval 
Research Laboratory. 

The (mtstandiiiB reason is the o|x;ra- 
tional simplicity oT the solid-fuel rocket 
which can be set up and fired at remote 
locations with minimum cost and logis- 

Tlic Deacon and Cajun rockets using 
Nike boosters ate the only truly in- 
expensive vehicles available to the up- 
per-air researcher, Newell said. They 
cost only a few thousiind dollars pet 
round compared to the S?0,000- 


540,000 cost of the Actohcc rocket. 

'! he Iris rocket, solid-propellant 
coimtctpart of the Acrobcc now under 
dc'clopmcnt, should be considerably 
less expcnsi'c than Aerobec, Newell 

Suggestions made by Ncu’cll for de- 
sign impros'cmcnt of sounding rockets 

• Building the rocket control system 
into the experimental equipment only 
to reduce the payload penalty of build- 
ing control into all vehicles of a seiics. 

• Reduce contamination of the atmos- 
phere around the rocket by scaling the 
instruments, tanks and the motor itself 
after burnout, and avoiding gassy coat- 
ings on the surface e\cn to the extent 
of leaving the rocket unpainted. 

Aerobce-IIi sounding rockets prob- 
ably will incorporate an Aerojet-Gen- 
eral 5,000-Ib. thrust ceramic lined 
motor replacing the regcneratively 
cooled unit now standard on the vehi- 
cles dcs elopcd by Aerojet for both Ait 
T'orcc and Naw. john W. Townsend. 
Jr. of the Nasal Rcscatcli Diboratoty 
and Robert M. Slasin of tlie Air force 
Cambridge Research Center said in a 
join! paper that dcsclopcd setsions of 
the .Aerobce-IIi arc expected to carry 
150 lb. isivloads as high as 170 mi. 
during tire experimental firing program 
of the International Geophysical Year. 

Tsso models of the sounding rocket 
will be asailablc for both sets ices and 
will he fited by them. The Nasy re- 
quirement culled for higher altitude 
capabilits; tank capacity of the Nas’v 
Actobcc-Hi has been increased and 
the rocket is about 30 in. longer than 
the .Air force model, 

Nike-Cajun Vehicle 

forty-hs-o N'ikc-Gijun sounding rock- 
ets will be fired at tlie fort Ciiureliill 
site during the Intcrnatiunal Geophysi- 
cal Year, according to Leslie M. Jones 
and Warren W. Betiiing of the Uniser- 
sity of Micliigim- -A fully equipped 
launching site lias been consttneted 
fot the rounds. In addition. 23 more 
rounds of the vehicle will be fired from 
shipboard, at AA'liite Sands Proving 
Ground, and at Guam. 

’Ihc Nikc-Cajuii rocket costs in its 
present form about 54.000, c.xclusivc 
of instruments and booster, 'llie booster 
costs 53,700 if putchased, instead of 
being received as a donation from the 
Army. .Actually, the complete round 
can’t be purchased as a unit but must 
be assembled by the iiset from separate 
items from scseral locations. 

N.AG.A's Pilotless Aiicraft Rcseatcli 
Division was credited by the authors 
"•ith spccitving Cajun and for working 
out the Nifcc-Detcon combination that 
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led directly to the later vehicle combi- 
nation. 

A family of high-altitude sounding 
rockets based on the Acrobce but with 
peak altitudes up to 400 mi. was pro- 
posed bv Aerojet engineers. 

The basic Acrobce rocket has a limit- 
ing summit altitude on the order of 
250 mi. Built around a four-motor con- 
figuration and carrying a 100-lb. pay- 
load, an advanced Actobec should 
huve an altitude capability in excess of 
300 mi., says Aerojet. The advanced 
rocket would be 18 in. in diameter and 
312 in. long. 

The Spacrobec is another adaptation 
of the standard Aerohcc rocket. It 
would carry as its payload a second stage 
pow-ered by an .Aerojet 1.8 KS 7850 
solid-propellant rocket. Paiload of the 
second stage could be 'aried between 
20 and 60 lb. Peak altitudes would ap- 
proach 400 mi. 

Iliird proposal made bv Aerojet is 
the Rockairc s'stem in which a solid- 
ptopcllant rocket is fired from an air- 
pljiic that has zoomed into a vertical 
attitrrdc. Douglas Aircraft Co. has a 
Rockairc system under development us- 
ing the 1.8 KS 7800 rocket. By launch- 
ing at 35.000 ft. and Mach 0.8, a 40-lb. 
juyload could he carried 43 miles high. 
If a 20-!b, payload were used, flic al- 
titude increases to 54 mi. 

A solid-propellant rocket svstem visu- 
alized by the .Aerojet engineers could be 
ca|>ahle of delivering u 64-in. diameter, 
250-lb. payload to a 90 mi. peak. If the 
payload were replaced by an ASP rocket, 
a 50-lb. payload could be carried to 490 

The solid fuel unit is a three-stage 
system with roil stabilization and jet- 
vanc controls to permit zero-length 
laimching. 

ASP Performance 

A ]x.'rfcct reliability record of over 80 
firings has been established bv the ASP 
rocket designed and built b' Cooper 
Dcs’clopment Corp. Charles M. Zim- 
ncy r)f Cooper said that ASP could 
be used tactically as a high perform- 
ance air-to-air or giound-to-air missile 
with the addition of a guidance sys- 

llic ASP pavload is '-ariable between 
25 and 501b. ' 

Two-staged with a Nike Booster 
the ASP has a calculated capability 
of 850.000 ft. with a 25-lb. pavload. 
As a single-stage 'ehiclc, it can go to 
200.000 ft- svith 25 Ib. or 170.000 
ft. with 50 Ib. starting from sea lc\el. 

The Air Force’s Rockairc program, 
now in its first phase with launcnings 
at Holloman ,Air Dcx’clopmciit Center 
checking the thcotctical calcidations. 
W’a.s described by Robert M- Slavin of 
the Air Force Cambridge Research 

Second phase of the work will be 


The animal mcebngs of the .American 
Rocket Society and the American Society 
of Mechanical Engineers were coveted 
by an Aviation Wet-k editorial team of 
David A. Anderton, George L- Christian, 
Robert H. Cushman. Glenn Ganison, 
RuskII Haivkcs and Philip J. Klau. 


the launching of completely instru- 
mented rockets from an F-86D using 
ground tracking and telemetering. 

For the third phase, a Convair 
C-131B will accompany the figliter- 
launclicr to collect the flight dahi. The 
C-13IB will be an airborne telemeter- 
ing station. Expected capability; 100- 
mi. altitudes to be reached by ultimate 
dcv'clopmcnt of the ptograni. 

Britain’s Skylark research rocket dc- 
sclopcd for a joint research project 
by the Royal Aircraft Establishment 
and a itumber of unisersitics was 
described by E. B. Dorliiig of RAE 
A single-stage, solid propclkmt rocket, 
the SksTark is 25 ft. long and 17* in. 
in diameter. Powcrplant is a Rasen 
motor which has a thrust of 11.300 
Ib. ‘I’hc vehicle is fin-stabilized. 

Expected altitude is 490,000 ft. with 
a 65-lb. payload. The addition of a 
booster should push the altitude to 


armed at accomplishing manned space 
flight are now Ming taken as a result 
of rcseatclt initiated by the Directotatc 
of Advanced Studies. Ait Force Office 
of Scientific Research, 

W'ork Is about to begin on a rocket- 
powered unmanned test vehicle for 
flight at extreme altitudes much higher 
than the orbits of any planned satel- 
lites. I’he vehicle was dc'cloped in 
preliminary design by the Directorate; 
detailed design and fabrication of the 
rocket and its supporting equipment 
will be the responsibility of Aeroneu- 
tronics. Inc., a subsidiary of Ford Motor 
Company. 

Competing Designs 

Paralleling this is work to be done in 
ii space-environmental chamber built Ik 
L itton Industries for the Directorate. 
This chamber is big enough for space- 
suited technicians to move atound and 
work in a synthetic environment simu- 
lating a spaceship. 

The contract for the high-altitude 
leliielc was let on a competitive basis: 


The first launchet has been built at 
the W'ooinera testing range in Aus- 
tralia and the first firings are expected 
to begin later this yxar. 

Simulated Humon 

•A computer which appears to be 
able to simulate the non-linear response 
of human operators in complex control 
systems, based on limited tests to date, 
was reported bi- Dr. .Anthony Cacioppo. 
Cacioppo is head of human factors in 
Goodyear Aircraft Corp.’s Acrophysics 
Dept. 

If subsequent tests confirm that com- 
puter simulation of human response is 
indeed jxissibic, it will open the way 
to better understanding of human con- 
trol reactions and their qnantitatii’C 
measurement and analysis, Cacioppo in- 
dicated. 

Several different basic approaches to 
the design of inertial guidance accclero- 
nrctecs, integrators and integrating ac- 
celerometers were described in a paper 
by J- M. Slater of North Anierican’s 
Autonotics Di'ision. Tire paper was 
delivered by Slater’s associate. Doyle 

In describing the extremeh' severe 
accuracy requirements imposed bv in- 
ertial navigation systems (errors of no 
mote than one part in 10,000). Wilcox 
concluded that no single design ap- 
proach is suitable for all s'stems- 


.Acroncutronics was not the sole bidder. 

The problem was somewhat simpler 
than that of developing an ICBM of 
comparable aerodynamic performance 
because the re-entry problem did not 
lia\-e to be solved for the test vehicle. 
The major purpose of the test program 
is to get some fundamciit.il data at 
extreme altitudes and to transmit that 
data back to the earth W’hcn the 
scUicle does re-enter the atmosphere, 
it will burn up from the sudden heat 
input of skin friction. 

.A second simplifying feature was the 
small payload chosen for the experi- 

Continued refinement of experimen- 
tal teclmiqucs has reduced the pavload 
of sounding rockets from the 2,060-lb. 
level of the V-2 to the 23-lb. of the 
smaller solid-propellant research rockets 
used widely today. 

Tlicic is no major breakthrough in 
the design or development of the 
rocket vehicle; instead, there is what Dr. 
Morton Alperin. head of the Director- 
ate, calls a “. . . combination of ideas 
to overcome the tougli problems.” 

Free radicals of chemicals are being 
investigated for rocket propulsion in 


700,000 ft. 

Program Aimed at Manned Space 
Flight Started by USAF Group 

By David A. Anderton 
New Y'ork— I'irst steps of a program 


AVIATION WEEK, De 


sr 3, 1956 



contracts sponsored by Alperin’s office. 
Ucsc-.iidi alon| the lines originally sug- 
gested b;' Dr. I-'ritz Zwicks', now a 
constiltant to .Acrojct-Gcncnif Corp.. i-. 
being continued b\ Aerojet and the 
Phillips Petroleum Corp. 

Work has been under way for nbout 
four jears, aimed specificalb’ at the 
use of free radicals in propulsion. Other 
work has been done on free radicals 
but III iiou-propulsivc applications. 
Since the Directorate searted its svork, 
;i large program lias been instituted at 
tlic National Bureau of Standards bs' 
Department of Defense, with the Army 
as the monitoring agenev. 

I he studies stifi arc in a fundamental 
stage trsing to recognize and then 
stabilize the free radicals. Depending 
on the concentration of the free radicals 


ill .1 pro|x.'llaiit. the spceihc iiiipiiKe 
can lars from salucs around 600 sec, 
to as high as 3,000 or 4.000 see. Cut- 
rent values of specific impulse for 
chcmie.il fuels ate aromul 250; 350 
seems to be a limiting v-.iluc for chemi- 
cal fucls- 

An example of the free radical is the 
ease of a small amount of atomic hy- 
drogen present in liquefied hydrogen. 
'I'lie free radicals combine and in com- 
bining release cnonnous energy. 

Alpetin said that if the propulsion 
studies of free radicals u’orked out as 
well as hoped, it sluiuld be possible to 
phase them into the roeket-v chicle work 
to jjroducc a big jump in pctforinance. 
But he emphasized that speculation of 
performance iinprovcmait vvould be 


Army Sponsors 8 Crane Studies 


Mew York-Eight parametric studies 
for flying crane helicopters .ire being 
sponsored by the .\rmv, said .\lc-adc 11. 
Mitchell, Jr., chief of the Aeronautical 
Research Biaueh of .Army’s Transporta- 
tion Research & Development Com- 

Conijunies known to have study 
contracts include Bell. I'lcttner. Hiller, 
Hughes. Kiiinan and Riasccki. 

Studies arc being made within frame- 
work limits of eight. 12 and 16-fon pay- 
loads and range requirements of 10, 25, 
50 and 100 nautical miles. The range 
problem defines the fuel needed for 
takeoff, flight to destination, cargo dis- 
charge while hovering and return to 
base with 10'.". fuel left. 

Mitchell told the American Society 
of Methaniciil Engineers that the eight 
studies should be completed bv next 
March. 

Ihc .Army has set down certain de- 
sign piramctcrs for its flvmg cranes. 

Diameter of the rotors will varv 
grcatlv from the verv small ones used 
in ducted fan applications to 35 and 
150 ft, diameters in the heavier eight 
categories. 

Speed of 60 kt. will meet army needs. 
This speed will allow the copter to 
make ncadvvjv against 40 kt. winds, 
yet is slow enough to eliminate anv 
need for complex and vveightv stream- 
lining. .Also cost will be reduced and 
design construction speeded. 

'Ilie cockpit should lx; so designed 
to give the pilot an unobstnictcd view 
downward of the cargo and the land- 
ing or discharge spot, 

'ITic crew will probablv consist of the 
pilot and a combination cxvpilot/crane 
operator. 

The copter should be so built that 
it does not require special ground-han- 
dling equipment. ,A.s Mitchell put it, 
"we don’t want land cranes to have to 
handle flving cranes." 


’rhe machines should be easy to dis- 
assemble for ait. ground or water trans- 
[jorlation. 

The flying cranes should have a ferry- 
ing range e.ipabilitv of 3,000 ii.iutical 
miles with in-flight refueling. 

Multiple powerplants arc a must for 
rciiabilitv and to keep unit weight 
down. The engine should have a 1,000 
hour overhaul life. 

To save weight, consideration should 
be given to making the landing gear 
strong enough to support only the 
helicopter and not its payload which 
could be loiidcd while the machine 

Hovering time will range from 5 to 
30 min, per mission. 

Hovering design con.sidcrntions 
.should not take ground effect into ac- 
count since the Army may requite its 

such an effect is not felt. 

Greatly increased use of liclico|)fcts 
for amphibious landing was forecast 
within 10 years hv Marine Col, Keith 
B. MeCiitcheoii. The concept of ''ver- 
tical envelopment" will have to be de- 
veloped, according to McCvitchcon. to 
replace landings from mas.scd sliijss 
vulnerable to nuclear weapons. 

In the future landings w ill have to be 
made from assault helicopters operating 
from small carriers. 

The Marine Corps, which as the last 
(1946) service to get into helicopter 
aviation, is working to dc-vclop this new 
attack teclmiquc and already has sev- 
eral CVE carriers- 

llclicoplcr landing operations vvonld 
prove advantageous because the copters 
could be lannchcd from ships under 
way in a dispersed formation. Because 
copters are 10 times as fast as W’otld 
M^at II landing ships, they can operate 
from carriers 10 times as far from shore. 
In addition tide and wind direction 
will become negligible factors. 


1 (I mount such ,m (i|)Ciation, the 
Marines will need a "whole familv" of 
helicopters: (mc-man copters for cour- 
ier service, two-to-four place copters for 
liaison and evacuation of wounded, as- 
s,uilt troop co|)lers t-.irrying 12-14 men, 
and three and five ton cargo copters. 

Marine hclico|)tcrs will have to meet 
the requirements of ship compatibility. 
This means automatic folding bkidcs 
(which is technicallv possible hut at a 
20% increase in rotor weight', ability 
to taxi, and a geometry that will fit on 
elevators and hangar decks. Also, the 
copters must he easily repairable muler 
front line conditions and must he cap- 
able of rarrving out their missions in 
ll-’R wcathei-. 

The use of helicopters as flying 
cranes to mov e a complete oil well drill- 
ing rig into the jungles of New Guinea 
was described by I-iwrcnce Marsh, 
chief petroleum engineer of the Stan- 
dard-Vacuum Oil Co. Using two Sikot- 
skv S-55.S, the eompiin fninspurted a 
total of 1.5 million pounds of equip- 
ment to and from the drilling site-1 5 
mi. from its base at Sorong. Tire cop- 
ters made 1,134 trips with an average 
flight time of 32 min. Cost of the oper- 
ation was S344.520 compared with 
5549,736 for the cost of a road. 

Helicopter pivloads, now around the 
five-ton level, will go to a 30-ton level 
in the foreseeable future, said Fdward 
F. Katzenberger. Chief Development 
Fiigincer, General Design, Sikorskv Air- 
craft. 

The S-56. now flying, has a five ton 
capabilitv. Tlic machine rccentlv set a 
record hv lifting 5.000 kg. (11,000 lb.) 
to 12.000 ft, 

Katzenberger showed slides of some 
sketches of Sikorsky’s thinking about 
future flying crane designs. 

One model, which shows enough 
promise for Sikorskv to have built n 
rough, wooden full-scale mock-op of 
the design, has a front-located cockpit 
followed by a long. thin, flat-section 
fuselage supporting main, tail rotors. 

First Missile Destroyer 
Commissioned by Neat 

AA'ashington— USS Gvatf, first of 16 
dcsfrovcr-tvpe guided missile .ships 
planned bv the Navy, is scheduled for 
commi.ssioning today at the Boston 
Naval Shipvard. 

The Gvatt. cquipjxid with a single 
twin launcher for Terrier guided mis- 
siles, is also the first warship to have a 
stabilization svstem added to her hull 
structure. Tlic system, pioneered in 
Britain and already in use on several 
passengers liners, consists of two 45 sq. 
ft. retractable fins extending out Irom 
midships below the waterline to mini- 
mize toil. 
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Impact of Wilson’s Memo Will Be 
Known After Budget Hits Congress 


By Evert Clark 

Washington— Kull iinpact of Defense 
Secretary Charles E. Wilson’s "clarifica- 
tion" of Anny and Air I'otcc roles 

after the Fiseal 1958 defense budget 
rcaehes Congress— where iiiterservice 
battles supposedly settled by the elati- 
fieation arc almost certain to be fought 

There is growing feeling in the Penta- 
gon that the new rules laid down by 
Wilson last week arc neither as "rnan- 
datory ” not as permanent as he in- 
tended them to be. 

Wilson said he issued his eight-page 
niemoranduni of clarification because 
the Joint Chiefs of Staff could not 
settle among themselves certain dis- 
putes— the main one revolving around 
contro! of the intermediate-range bal- 
listic missilc- 

llis memorandum appeared to give 
the Air Force control of tlie land-based 
IRBM, limit tlic growth of Army avia- 
tion, and keep airlift at about its present 
level- It also threatened cutbacks both 
in Air Force wing strength and in 
Army rcscarcli and development. 

The memorandum gave the Army 
control over USAF’s ’^I'alos anti-aircraft 
missile and responsibilih' for "point 
defense," leaving the Air Force with 
the role of "area defcnsc’’-a job that 
would be carried out primarily by its 
longer-rangc interceptor missile, the 
Bomarc. 

Officially, Army’s immediate position 
was that it will frv to live with the 
new rules. 

All top Icrcl military and civilian 
Armv officials refused tn discuss details 
of the memorandunt, hosvescr. until 
they could study it carefully and get 
what they called neecssars' interpreta- 
tion of its fine points, 

A number of high-level meetings 
wont on Last week in an attempt to 
assess Army’s real position a.s a result 
of the memo. Privately, both military 
and civilian officials in the Army 
pointed hopefully to a mimlscr of fac- 
tors which they believe will keep the 
"clarification” from affecting tlicm as 
dra.stically as it first appeared: 

• Reports that M’ilsmi is on the way 
out as Sccrctan' of Defense arc more 
widespread than ever. Tlicre was some 
feeling that the memo was a strong 
attempt on Wilson’s part to settle the 
intcrscrvicc rivalries which flared last 
spring (AW Mav 28, p. 26) before 
leaving office, although most Pentagon 
sources said it was simply an issue 
forced by the final work on Fiscal 1958 


budget requests. At any rate Army feds 
a new secretary is almost sure to mean 
a new look at the Wilson memoran- 
dum. 

•Memorandum itself contains a num- 
ber of exceptions which Army looks 
upon as loopholes. 

• New tccimical developments might 
call for considerable revision of the 
nrcmoranduin at almost any time. 'lire 
memo itself even allows some room 
for that. 

• Rapidly changing international situa- 
tion could outdate the memo. 

• Crmgrcss has not yet had its say. 

• Budget. With an increase in interna- 
tional tension and no election to make 
budget balancing as important as it 
was this year, Defense Department bud- 
get requests arc almost certain to be 
several billion dolkits above those of 
Fiscal 1957. Army feds there may be 
less cutting back in some areas than 
the memo indicates, even at tlic De- 
fense Department level. 

Tlie Wilson memo deals witli what 
he called "five important problem areas 
which need to be cleared up.” Tliey 

• Army aircraft- Wilson maintained the 
limit on fixed wing aircraft at 5.000 lb. 
empty wciglit, extended that limit to 
convcrtiplancs and vertical /sliort-lakcoff 
and landing aircraft, which had no 
limits previously, and put a new limit 
of 20,000 lb. empty weight on rotary 
wing aircraft. Be added, liowcvcr; 
"Specific cxceplion.s ... for specific 
aircraft for specific purposes may be 
granted by tlie Sccrctarv of I'lctcnse 
after consideration of Anny require- 
ments and appropriate Air Force func- 
tions and capabilities." 

Army aviation is hard hit so far as 
future pirns go, spokesmen said, but 
not witli regard to current operations. 

Hie combat zone, as definca by Wil- 
son, is limited to "not more than 100 
miles forward of the general line of 
contact.” It "normally extends back of 
the front lines about 100 miles” but 
can be “designated by the appropriate 
field commander.” 

Tills conflicts with the .Army’s con- 
tention that battle zones in future wars 
will be several hundred to a 1,000 miles 

"Tlic Army is specifically excluded 
from providing aircraft for strategic or 
large-scale tactical airlift, tactical re- 
connaissance, intciiliction of tlic battle- 
field or close combat support. 

Armv aviation spokesmen Itavc at one 
time or another advocated letting the 
•Army handle all of these except stra- 
tegic airlift. 


• Adequacy of airlift. Wilson said the 
"current composition of the Air Force 
structure has been wrefully examined 
and it appears tliat it presently provides 
adequate airborne lift in the light of 
currently approved strategic concepts.” 

Some Armv spokesmen argue that 
they will be hard hit by this section of 
the memorandum- 'I'hey say tire Air 
I'orcc lias too many other wotrics— 
strategic bombing, ait defense, tactical 
defcn.se and attack, etc,— to «ant to 
give many budget dollars to airlift. 

• Air drffense, Wilson said tiic "present 
state of the art justifies development 
of point defense” missiles for use out 
to a horizontal range of 100 nautical 

AVilson gave responsibility for “de- 
velopment, procurement and manning” 
of point defense anti-aircraft missiles 
to the Army, including "tlie Nike 1, 
Nike B and the land-based Talos.” 

'Hie Air I’orcc gets the same respon- 
sibilitv witli respect to area defense, 
including utilization of the Boeing 
Bomarc. 

• Tactical support. The Army is to 
continue development of missiles for 
close support of field opcrations-biit 
with the limitation that they be "de- 
signed and programmed for use . . . 
within the zone of operations, defined 
as extending not more than 100 miles 
beyond the front lines.” AA'ilson noted 
that the missiles probably would he 
deployed with the combat zone "nor- 
mally extending back , . . 100 miles” 
and said this “places a range limitation 
of aliout 200 miles on tlie design criteria 
for such weapons.” 

This would leave the Army free to 
use all its tactical missiles up to and 
including the ballistic Redstone, which 
has a range of about 200 miles, and 
apparenth means tliat Redstone -Ar- 
senal and the Army Ballistic Missile 
Agcnci' will not be affected for some 

• Use of IRBM. "Operational employ- 
ment” of the lind-hased intctmcdiatc- 
rangc ballistic missile is to be "the sole 
responsibility of the U. S. Air Force,” 
Wilson said- The Navy will operate 
shipboard intenncdiatc-range ballistic 
missiles, and the Army “will not plan 
at this time” to operate the IRBM "or 
anv other missiles with ranges beyond 
200 miles. 

"Tills docs nqt, howcier, prohibit 
the Army from making feasibility- 
studies in this area,” Wilson said. 
Army officers, possihly grasping at 
straws, sec the phrase "at tliis time” 
and the concession of feasibility studies 
as a hopeful sign. 

Wilson took some note of Congress’ 
warnings that duplication of defense 
efforts and spending must be aioidcd 
and said copies of his memorandum 
were being sent to appropiate congres- 
sional committees. 
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USAF Demonstrates B-52 Capabilities 


Baltimore— USAF last week demon- 
strated the long-range capability of 
Strategic -Air Command's B-52 bonrb- 
ers and crews in eight non-stop polar 
flights, the longest of which lasted ?2i 
hr.s. and covered 17,000 mi. 

"Opccifion Quick Kick" also empha- 
sized S.AC’s round-the-clock readiness 
and tlic ability to set tlic eiglit-jct Boe- 
ing Strutofortress drjwn on ciiilian air- 
fields ill the event its own bases were 
dcsttoivd in time of war. 

'lAvo of the planes landed in iiglit 
snow on the 9,-tOO-ft. runway at Balti- 
more’s I'tieiidsliip International .Air- 
port. The flights began an a Saturday 
morning and ended on Sunday aftcr- 

Pilots found the Ftiendsliip runway 
adequate for the giant liydrogcii liomb 
carrier, wliich liad a landing weight of 
about 250.000 lb., but outrigger wheels 
at the ends of the 185-ft. wing hung 
oi'cr the edges of the taxi strips. 

What Flights Revealed 

The operation, invohing four B-52s 
from the 42nd Heavy Bomb W’ing at 
I.oting .AFB. Limestone. Me., and Tour 
from the 95rd IIca\-i Bomb W ing at 
Castle -AFB, Merced. Calif., also re- 
vealed that: 

• SAC is confident that the B-52 is 
combat ready, men though it never lias 
pinpointed the exact cause beliind the 
second Stratofortress crash near Castle 
two months ago. Fire in tlie forward 
wheel well w-as blamed on the electrical 
system, and the cause was narrowed to 
four or fisc possibilities. Fixes were 
made, and tlierc have been no incidents 
imoliing the electrical system since. 

• Castle’s 93rd Wing is up to its full 
strength of 45 B-52s. and Loriiig’s 42nd 
Wing will haie 45 aircraft within a 
few weeks. Tlie 42nd already lias full 
personnel strength. 

• Pratt & AATiitney J57-19 engine with 
titanium compressor blades boosts later 
model B-52’s climb and cruise ca[»bil- 
iri to .1 point where earlier models have 
trouble keeping up with it. 

• S.AC crews arc eagerly awaiting deliv- 
eries of Boeing KC-I s5'jct Fdiikcts. Tlie 
inuubet uf refuelings with propeller 
drisen KC-97s on Operation Quick 
Kick was not revealed, but Lt. Col, Mar- 
cus L. Hill. Jr., commander of the 95td 
Wing and aircraft commander of Gum- 
drop 99, one of the planes that landed 
at l''ricndship. estimated that using tlic 
KC-Iss would have cut at least three 
hours from liis Hi hr., 16,000 mi. 
flight. 

Col. Hill's plane-The first B-52D 
produced— took off from Castle, flew 
cast past Chicago, turned northeast to- 
ward a point east of Loriiig, made its 




ROUTES of B-52 bombers in non-stop polar flights coveting 17,000 mi. 


CREW of B-52 which Imdcd at Friendship liiteriiatloiial Airport. Baltimore, after record 
breaking flight. Left to right: Cot. IToiiald Hilliiian, commander 42nd Heaiy Bonib Wing, 
Seattle: U. Col, Robert Scott. Miami. Fla-, pilot; Capt. Joe Bmce. Baidwcll, Tex., air- 
craft commandei; Maj. Charles Cheevei. Milford. III. iiattgatnr; Capt. Arnold Scott, 
Moriistomi. N. Y. radar observer; Capt. George Rolbi, Detroit, navigator: Capt. Ralph 
Smilev. Fast St. Louis, 111-, electronic systems officer; and S/Sgt. Joliri Nelson, Stockholm, 
Me., tear giiiiiiet. 
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siimilptcd bomb run on Thiilc Al'B. 
Gicenlancl, flcH mcr tlic Nortli Pole, 
turned southward to Eknieiidorf Al'B, 
Alaska, and San I'Yancisco. and then 
flew directly cast to Kticndsliip. Average 
altitude was 40,000 ft. Noniial crew 
is six, but Gunidrop 90 carried nine. 
Col. Hill also coinmanded SAC's first 
B-52 combat eresv 
Flight Route 

'lire Loring plane carried Col. Don- 
ald E. Hillman, commander of the 
42nd Bomb \\'ing and leader of the 
four-plane Loring flight, and was coin- 
manded by Capt. foe B. Brute, its 
code name for the operation was Squad 
Car 1. 

It flew from Loring to Goose Bav, 
lliulc, the North Ihilc. Elinendorf. 
Seattle. San I'ranciseo (its simulated 
target). Los .Angeles, .Abilene, lloiiston. 
Taraoa, Kev W'est, Miami, .Atlanta. 
AVasnington and Eriendship— a distance 
of 13,500 mi.-in 26 hr. 

It carried eight, maintained an aver- 
age ground speed of 525 mph, to olstain 
maximum range and once hit a speed 
close to 700 mph. with a tail w'ind. 
Ascrage altihidc was about 35,000. 

All eight planes broke the old record 
Ot 24 hr. aloft for the B-52. Record 
setter among the eight planes was com- 
manded by Maj- Sam Sforris. It tnok 
olf with the Castle flight, covered the 
coimlcrclockwisc route <wcr the pole 
and along the West Coast and then 
flesv cast to Loring, coscring 17,000 
mi. in 32i hts. 

Tunnel Contracts Go 
To Westinghouse 

Philadel]>liia— W'cstinghousc Electric 
Corp. reeeised eiintracts totaling S3.- 

300.000 to build components for three 
test wind tunnels. 

A contract for S2. 500,000 is for ma- 
jor modifications to extend capabilities 
of the 16-ft. transonic sviiid tunnel at 
the Langley Aeronautical Laboratory of 
the National Advisory Committee for 
Aeronautics. 

Glenn L. Martin Co, of Baltimore 
awarded another contract valued at 

5500.000 for two wind tunnels, one 
transonic and the other supersonic. 

,AI1 three projects are scheduled for 
completion in 1958. 

Equipment for the tunnel at Langley 
will include a 35,000 hp. motor, an 
axial flow eomprcs.sor, and a switchgear 
and associated controls. 

Under the Martin contract. Al’csting- 
housc will furnish drives and coiitroTs 
for two wind tunnels captured from 
Japan and Cennam' during AA'orld A\’ar 
II. 

A two stage 2,500 rpni. axial flow 
compressor will be built to replace the 
Japanese tnnncr.s wooden compressor. 


Lockheed F-104 Details 



XF-104 WtMG has drooped leading edge to increase lift, boundary layer control and plain 
flap at milling edge. 



COCKPIT is looniv and visihilitv is good. Radar scope for fire control is directly in center, 
forward of stick, niiicli has mimcrmis buttons foe gnus, rockets, etc. White-headed llirolllc 
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Douglas Debentures 
To Raise $25 Million 

New A'otk— Douglas .Aircraft Co.'s 
plan to make public offering of an issue 
of convertible subordinated debentures, 
expected to raise .ibout S25 million in 
capital funds, is described by under- 
writers as an ‘'insurance policy" by a 
consers'ativc iiiaiiageinent loolcing to 
llie future. 

Douglas has an untouched $100 mil- 
lion line of bank credit, and the de- 
benture is.sue, which would be junior 
to any future hank borrowing, would 
tend to enliancc Douglas in any future 
bank loan negotiation.s. Probably the 
dcbcnhirc issue svill provide a larger 
term borrowing than a bank loan, wliicli 
wiiuld appeal to tlie company. Ilow- 
eser, tlie issue will be coniertibic into 
stock at terms to be decided later. 

riic issue svill be offered after the 
first of the year, sometime after the 
Douglas full-year financial statement is 
iisailablc so that it can be used to sup- 
jsort the sale. Other terms, such as iii- 
_lercst rates, will also be disclosed later. 

Douglas will use the proceeds to add 
111 working capital for general use. in- 
cluding costs of the DC-8 jet transport 
and pl.mt facilities ex|)ansion programs. 
Up to now-, costs of the DC-S program 
base been paid out ot curremt earnings, 
II polici- wliicli has kept Douglas net 
earnings from rising with its sales this 

Neither the current tight money sit- 
uation nor the pressure of DC-S de- 
lelopinent costs were a dire-Ct factor in 
the Douglas debenture decision, the 
underwriters said, for it was not ncccs- 
sars for Douglas to botrosv at this time. 
Kuhn, l.oeband Co, and Merrill Lynch. 
I-ieree. I 'enner and Beane arc the man- 
aging uiidcrwritcrs. 

Solar Aircraft 

solar .Aircraft Co., which showed a 
bit>9.2U0 net loss in the first quarter of 
its fiscal year, had a net loss of $199,- 
767 or 2S cents a share for the first 
half. 'I1iis was in spite of a luilcs in- 
ctcasc from $25.4 million for the first 
half of 1955 to $34,1 for the same 1936 
(leriod. and an increase in Isackiug to 
$91.9 million eompaied with $53.6 

Besides a month-long strike at Solar's 
Dcs Moines, la., plant, mentioned as 
major cause of the first quarter loss, 
Solar blamed the first half decline on 
"cxtcnsi'-c ciigiiietting changes and re- 
sultant |)roductioii difficulties, together 
with higher than anticipated starting 
costs, on cetfain items entering the 
maiiufjcturiug stage during the period." 

Of the $51 million in new orders re- 
ceised in the latest six montlis. one- 
fourth were for Scilar-dcsigiied gas tur- 
bine engines and controls, llie balance 
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Fund Lack for Bases, Jet Trainer 
Delay, Slow USAF Changeover 


Norllirop Trainer 
Designnteel T-38 

scat jet Haulier (AW OctM, p. Z9), a 
prototspf of wluch is to flv btc in 1958, 
is desigiiated tlic T-86. 

Sclicdiilcd (<i supi>urt. tlicn sii|i|ilmt 
the 'I'.33A. the T-IS is said to have take- 
off and landing cliarjctcristics equal to 
or better than tlie I.oekliced jet trainer. 
Rate of eliiiib is «timatcd at 3(1,000 
fpm. 

I'hc I'-tS wm duplicate iiinnv of the 
flyitig characteristics of US.XF's 'Cciihiry 

takcoff and landing attitudes and high 
rate of sink approaches. FI.ri AF cur- 
rently sees a requireincnt for -tOO T-38s. 


included jet engine cnmix)ncnts. air- 
tranic ns.scmblics, missile coiiipuncnts, 
industrial expansion joint.?. 

Solar declared its tcgnlar 25-ccnt 

S iiartcriy dividend, pasahlc Jan. 15 to 
lareholdcrs of record Dec. 31. 
Dividends 

Disidciids declared: Chance Vouglit 
Aircraft, Inc.. 40 cents, payable Dec. 
17 to stockholders of record Dec. 3; 
American Bnstli Anna Cor]j., 25 cents 
and ?% stock disidend payable Dec. 31 
to holders of record Dec. 5. and on 
preferred stock 5','.' ciimiiliitivc series A 
and R, SI. 2? iwyable fan. 1 to lioldcis 
of record Dec. 14; l.ear. Inc.. 15 cents, 
payable Jan. 10 to holders of record as 
of Dee, 20; Continental Motors Corp., 
5 cents, [Xiyablc Dec. 2S to Imldets of 
record Dee. 7. htcDonncll Aircraft 
Corp. 12i cents, plus a 3% common 
stock dividend, Jan. 1 to stockholders 
of record Dee. 17. 

Wray: Atomic Defense 
Will Weigh Balance 

San Angelo, Tex,— I'hc atomic bal- 
ance Ixttsvccn the Soviet Union and 
the W’est will be broken by the first 
power to achieve an inpcncirahic de- 
fensive system that in effect cancels 
out the other’s nuclear offensive ci|xi- 
bility and restores its own such ad- 
vantage. Gen. St.nilev T. Wrav. chief, 
Klectronics Defense Svstems Division. 
Air Materiel Command, made this 
statement before the Texas Jet Age 
Confcrcnec here kist week. 

Gen. Wray said that the U, S. de- 
fense svstem, comprising the vast Dew 
Line and S.\GK complexes, will he 
subslantially in being and have a high 
dcftcc of c;t|)ability within hvn nr three 
years, giving this cnimtn’ the counter- 
Iralance ncccssiirv to establish our 
nuclear offensive c,ip;ibility. 
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By Erwin J. Bulban 

Laredo, Tex.-Lack of funds needed 
to expand base facilities and slippages 
in the development of new aitcratt are 
slowing the USAF I''lying Training .Air 
i orccs effort to convett to jet opeta- 

Lack of jet trainers is hampering 
l•'I-V'l'A^''s mission because its current 
obsolete piston-engine fleet lacks high- 
altifiidc, high-speed pcrfomiancc re- 
quired to train students ]jroixrtly in 
t-actical requirements for comnmnica- 
tions and navig;Uion, subjects that rank 
liigh in its schooling program, 

Current jet ctmvctsion programs en- 
tail phase-in of the twin-jet Cessna 
T-37.A to replace the North American 
T-2SA at the nine USAl' primary 
flight schools operated under fixed fee 
]3lus cost contracts by civilian operators 
and rc|jlaccment of W’orld W'ar II 
North .American TB-25 Mitchells bv 
Lockheed T-33.AS at ^■[.A'TAF’s three 
multi-engine basic pilot training 
schools at Vance Al'B. Reese .AFB, 
and Gondfellow Al'B. Tex. 

I'LYT.AI' officers say tliat the T-37A 
is 18 months behind original sched- 
ules. latest problem, met about two 
weeks ago, w-as failure of the landing 
gear to pass static tests— a critical 
trainer requirement. 

(Tliough the T-37A is 18 months 
behind original schedules, Cessna 
pointed out it Is only about a month 
behind revised schedules. Time to 
make such changes as including ejec- 
tion seats, a requirement fonned sub- 
sequent to the setting of the original 
schedule, was agreed to bv US.AF. 

(Cessna docs not hclicvc the landing 
gear problem is a major one. Tlic gear 
attachment to the wing reached 70%. 
not the ultimate load, but Cessna be- 
lieves it can beef up the .structure to 
solve the problem.) 

Fl.A’T.AF plans to get on with fitting 
the T-37A into its program while the 
changes ate made. It expects its first 
T-37 any day; plans are to start a 
Phase S evaluation by instructors and 
students at fames Connally .AFB. Tex., 
in January where the training manuals 
for the airplane will he developed. It 
hopes to begin repliicing T-28.As with 
Cessnas at primarv bases next fall. 

Introduction of the T-37A at these 
contract schools will probablv entail 
some expansion of runway facilities. 
Tlie airplane can land in less than 
3.000 ft., but for safelv reasons longer 
nmvvays at some schools will he ncees- 

N'ced for longer runways is cited for 


delays in pliasing in the T-33A for 
imilti-cngine basic pilot tiaining. Of 
FLYT'Al'"s three such bases, only 
Vance has converted to the T-33.A. 

Goodfcllow- and Reese AI-Bs arc 
awaiting authorization to expand facili- 
ties. Funds have been appropriated by 
Ctmercss to do the job, but indications 
ate that the money mav be divetfed to 
what USAF considers higher prioritv 
requirements at other commands. Goo<J- 
fcllow’s program, approximately a year 
behind schedide now, entails expendi- 
ture of 512 million, iircluding two 
parallel I0,000-ft. runways. Its longest 
rumvav now is 3,400 ft., considered too 
critical for T-33.A training, especially 
ill hot weather. 

Convincing students to make the .Air 
Force their career is another high-rank- 
ing |JrobIcm- FLYT.AF estimates that 
the .Air Force spends SI20.000- 
S125.000 per man by the time he com- 
pletes B-47 or Century Series fighter 
iraining. After cximplcting a year of 
training, the -Air Force can only be cct- 
tniii in most cases of another two years 
service by its new officers. 

Air Forte is losing almost as many 
officers as it trains, according to 
FLATAF commander Maj. Gen. C. P. 
Disoway. "Its like pouting water down 
a hole," he said, referring to the re- 
placement program. 

A clieck of official FL'YTAF data 
shows how licavy the attrition rate is 
among tlic new officers. Of a total 
strength of 32,365 first lieutenants in 
Fiscal 1955. losses in this grade came 
to 7-865 men. of whom 7.036 left the 
US.AF after their first obligated tour ol 
dutv- III the first half of Fiscal 1956, 
a totid of 4.846 first lieutenants in a 
total strength of 39.022 left, 4.453 of 
these after their initial ohlig.rtcd tour. 

Tour officer separation, all grades, 
from the Air Force in Fiscal 1955 was 
12,366 of a strength of 129.070. includ- 
ing 10,070 at the end of their obligated 
tours- In the first half of Fiscal 1936. 
separation in all grades totaled 6,745 
officers, 5,582 at the end of their obli- 
gated touts. Separations other than at 
the end of the obligated tour were for 
reasons of death, retirement, hardship 
and similar causes. 

To combat this heavy attrition. 
FLA'T.AF stresses during its training 
that it is developing officers first, pilots 
second. Officer development programs 
receive high priority during the training 
program. Emphasis on tlic officer's role 
and future possibilities of growing with 
the .Air Force is aimed at increasing the 
new officer's desire to make a career of 
the service. 

AVIATION WEEK, December 3, 1986 



'riio 'rorricr C^lears llio Air! 


Convair’s vcr.satile Terrier missile is now seeing land duty with the U-S- Marine Corps— affording 
you rieu' and mobile protection! Already operational at sea with the U.S, Navy, the Terrier's new 

mobility is provided by launchers and handling equipment developed specifically for ground use. 

The Terrier gives the Marines tremendous and accurate firepower where they 
want it, when they want it— to destroy an invading aircraft. 

Produced by Convair-Pomoiia in cooperation with the U.S. Navy Bureau of Ordnance, 
the Terrier now can clear the air from both land and sea for your protection! 

.CONVA'L....,^ 
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GUIDEO MISSILE 


RESEARCH and DEVELOPMENT 


A major guided missile rcscarcl) and developmenr program lias several 
significant characteristic's that ore of particular interest to the scientist 
and engineer. 

First, It requires Concurrent development work in a number of dif- 
ferent technical areas such as guidance and conctol, aerodynamics, struc- 
tures, propulsion and warhead, iiach of these large .utsis in turn contains 
a wide variety of specialized technical activities- As an example, digital 
computer priijects in the guidance and conttol area insoive logical design, 
circuit design, programming, data convetsion and handling, com|>uneni 
and system reliability, input-output design, and environmental and 
mechanical design. 

A second characteristic is frequently the requirement for important 
state-of-the-art advances in sever.il of the technical areas. F<ir instance, ihc- 
supersonic airframe needed for a new missile may necessitate not only 
novel theoretical calculations, but also the design and performance of new 
kinds of experiments. 

A third characteristic of missile development work is that such close 
interrelationships exist among tlie various technical areas that the entire 
project must be treated as a single, indivisible entity. For example, what 
is done in the guidance portion of the system can affect directly what must 
be dune in the propulsion and airframe portions of the system, and 

These diaracteristics make it clear why sucli work must be organized 
around strong teams of scientists and engineers. Further, for such teams 
to realize their full potential, they must be headed by competent scientists 
and engineers to provide the proper technical management. And finally, 
all aspects of the organization and its procedures must be tailored care- 
fully to maximize tlie effectiveness of the technical people. 

Principles such as these have guided The Ramo-Wixildridge Corpora- 
tion in carrying out its responsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. Tiiese major programs are characterized by their 
importance to the national welfare and by the high degree of challenge 
they offer to the qualified engineer and scientist. 



The Ramo-Wooldridge Corporation 
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AIR TRANSPORT 


Air Cargo Firms Need Sales Techniques 


By Glenn Garrison 

New York— Viewing the air cargo 
business as a future industry whose po- 
tential is "just around the cornet" is 
seriously liandicapping its present de- 
velopment. according to T. /. Harris, 
director of cargo sales for American .Ait- 
liiics. Addressing inembers of tlic 
American Society of Mechanical Engi- 
neers, Harris cited a "veil of economic 
naivete" in selling air cargo transporta- 
tiem as anotlier roadblock in making 
the most of present opportunities. 

New .md better all-cargo aircraft and 
ground handling facilities will not pro- 
vide the complete answer to develop- 
ment needs, Harris said. Wliile such 
equipment is needed and will lower 
tiin-milc costs, air freight will iics’cr be 
truly conipctithc with ground transpor- 
hation in terms of rates alone. What is 
urgently needed now is dctclopmcnt of 
Sales techniques based on sound eco- 
nomic knowledge of ttanspnrtation costs 
in relation to otlier aspects of produc- 
tion and distribution, particularly In- 
ventory control. 

Exotic Is Stressed 

The just-around-fhe-comer climate in 
nliicli air frciglit business now is descl- 
oped is encouraged and sponsored bv 
aircraft nianufacturers who speak of 
[lerfonniince and low ton-niilc costs to 
come, blit not yet here. Harris said. 
Othen contributing to the problem in- 
citidc jjtcss and sales people wlio stress 
exotic and unu.sual jnodnets as suitable 
to air shipment and ignore tlie wide 
variety of jiractical commodities tliat 
must make u|) the bulk of ait frciglit 

Failure to build sound sales tech 
niques now, according to Harris, will 
liampcr the indu.stry wlicn the awaited 

Education is needed both in the 
sales departments of airlines and the 
offices of shippers. Harris said, if the 
“area of darkness” conceming tlie eco- 
nomic use of air cargo is to be pene- 
trated. imentory management and 
control information is meager, and traf- 
fic managers of industries often look 
at transporta_tion from a parochial point 
of view. 

Speed nf transportation mav not be 
the decisis'c factor for manv shippers, 
but the proper combination of trans- 
portation and inventory control mnv 
determine the wisest clioicc. 

Harris declared that forecasts for 
future air freight volumes don’t allow 
for tire dynamics of selling and devel- 


opment. and these too-low projections 
tlicmscivcs hinder growth. 

Citing a total of SOO million to one 
billion ton-miles amuialli bv 1965 as 
tiic industry forecast. Harris called tlie 
figure a pittance and said only 20 |ct 
freighters could handle such an 
amount. 

.Another speaker at the .-ASME ai'ia- 
tiou materials iiandling session, Port of 
New York Autliority Asiation Director 
Joliii R. Wiley, called the recently- 
opened cargo terminal at Idlewild Air- 
port no "pushbutton" facilits' but said 
it liad been designed for expulsion 
and modification as air cargo handling 
needs required. -As an example. Wiles- 
pointed out. the asphalt ramp on the 
field .side of the cargo buildings could 
be sciKipcd out at rclatis’cly loss’ cost 
to provide truck-bed level loading if 

Session chainiian Jolrn Emery, Sr., 
president of Emery .Air Freight, con- 
tended that jiart of the present air 
freight problem is "catcliiiig up with 
the market that airc-adv exists." Cer- 
tificated air carriers, according to the 
frciglit forsviirding official, arc not jito- 
s’iding cargo transportation to enough 
points and are leasing "tremendous 
gaps” in the Coverage of the United 

"it’s a tough job to get air freight 
inos'cd cm sonte of our airlines today.” 
Emery claiincd. 

Late Peak Time 

Difficulty of scheduling cargo flights 
so as to obtain best aircraft utilization 
ssas under discussion at the session. Ac- 
cording to Harris, the increasing 
amount of frciglit forwarders’ business 
deliscrcd to the airlines tends to move 
the iicak time later in the day because 
of the time required for the forward- 
ers to consolidate shipments before 
sending them out to tlie airlines. 

Emery said, howecer. tliat while 
"you used to be naii'C if you thought 
the .shipper would make his freight 
a\-ailable at any time but 4:30 p.m.,” 
more than half of liis organization’s 
customers now release their sliipmcnf.s 
at larious times of day instead of peak- 
ing in the afternoon. 

An engineered ii|iproach to the de- 
sign of air freight tcnninals and tlieir 
location on airports was called for hv 
Charles F. Dworsluk. sales and traffic 
director of Slick Airways, in another 
•ASME session on "airport planning,” 

Present air frciglit terminals arc enm- 
larablc to truck terminals. Dworshak 
said, u’ithoiit adequate docks, buildings 


or conicnienccs. Only a very tew air 
cargo terminals liavc been designed 
for tlieir purpose, and those Uasen’t 
been tested in lengthy practice I'Ct. ac- 
cording to tlie SlicK official. 

Passenger facilities at most airports 
also were given rough treatment during 
the panel discussion, and new concepts 
in pros'idiiig facilities for the "forgotten 
mail” of air transportation— the airline 
passciigcr-werc called for by sescral 
pmclists. 

Baggage delays, inadequate loads- to 
airports, remote automoliilc parking 
areas. lung walks in boarding aircraft, 
lack of protection from we.itlier, poor 
svaiting room facilities, insufficient 
hotel accommodations, and ramp de- 
lavs were among the inconveniences 
tlic passenger was said to face. 

New Methods 

Standardized passenger terminal de- 
sign was describe as an im|}ossibility 
bi B. C. Rjtlibonc, functional engi- 
nectiiig manager of T rans World .Air- 
lines. wlio said the characteristics of 
cadi ciimnnniity and its airport must 
be considered in designing such facili- 

Ratlibonc also cited disadvantages he 
said were im’oli cd in several new' meth- 
ods of moving passengers to their air- 
craft. The aircraft docking principle, 
lie said, would become a mcclumicnl 
monster if it were used to handle both 
swept wing and conventional wing 
planes. Swept wing planes also would 
create problems witii tire moialilc 
bridge type of device. Rathbonc said, 
and use of vcliicics to carry passengers 
to aircraft would increase ground time 
at intermediate stations by 20 to 30%. 

Nevertheless, the TAA'A official said, 
his airline was watcliing sucli experi- 
ments witli interest. 

Eacli airline at New York Interna- 
tional .Airport will iiaic new responsi- 
biliti' in Iiandling its passengers on tlic 
ground under tlic decentralized terminal 
concept. Thomas M. Sullivan. Port of 
New A'ork Authority aviation planning 
chief, pointed out. In Idlewild's new 
tcnninal setup, airlines will operate tlieir 
own individual terminal buildings and 
provide tlic passengers’ waiting room, 
restaurant and similar facilities. 

Sullivan said the Port Authoritv is 
relying on the aircraft manufacturers to 
prevent major problems such as noise 
in handling jet transports at airport 
terminals. Tire Port .Authority has 
banned jets at their present noise levels 
from the airports under the agenev’s 
jurisdiction. 
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Struggle for Control of ACTA 
Gives New Strength to Rival 


By Craig Lewis 

Washington— A shift in strength be- 
tween tlic h'-o Mijjplemcntal uirliiic as- 
sociations has resulted from tlic iiilctiial 
struggle for control of the Air Coach 
I'ransport Assn, which broke out a 
month ago (AW p. 12, p. 25). 

The dissident group tliat took over 
ACTA's management in a sudden crnip 
lias consolidated its position ssith the 
election of a new board of directors, 
and four dissatisfied carriers iiasc left 
ACT.\ and joined its risal. the Inde- 
pendent Militars' Air Transport Assn. 

At a general meeting in \\'ashiiigtnn 
last week, the ACTA membership 
elected a new board to replace the one 
that resigned a month ago. The new 
hfxird, headed bi’ Ralph S. Cox, Jr., 
consolidates the insiirgoiits' control. 

With U. S. Oscrscas ,\irlines Presi- 
dent Cox as chaitman. the new hoard 
also includes Fred R. Atkins, of Cen- 
tral Air I'ransport; George S. Patterson. 
Great Lakes .Vrlincs; Irving Mansfield, 
Westair. and E. J. Averaman. Jr., Re- 
gina Cargo Airlines. 

ACTA Resignotions 

Unhappy uith the recent revolution 
and the ncu' management, four ACTA 
members resigned last week and 
.snitched their allegiance to the Inde- 
pendent Military Air Transport Assn. 
The new IM.ATA airlines are General 
Airways. Los Angeles Air Service, Me- 
teor ,\ir Transport and Modern Air 
I’ransport. 

Last week’s more to IM.ATA gives 
the otganiaaition nesv strength and puts 
it in a better position to compete svith 
•\CTA and the Air Transport Assn, for 
the militan charter business that is the 
lifeblood of most supplemental airlines. 

IM.\T.\ regains some ground in last 
week’s more that it lost earlier tliis 
vear when Slick ,\in\ays and the Fly- 
ing 'I'iger Line withdrew their aircraft 
from the Ihf.\T.\ fleet and joined 
ATA. At the time, IMATA's future 
seemed uncertain. 

The two supplemental air line asso- 
ciations solicit military traffic for their 
members under exemption authority 
from tlic Cml Aeronautics Board, and 
the uncertain future of .ACT.A raised 
speculation that its exemption might 
not be renewed. 

Howeser, the C.^B renewed the ex- 
emptions for both ACTA and IMATA 
until Dec, 1, 1957. ’The Board pointed 
out that the military need for com- 
mercial seniccs still exists and decided 
to extend the present arrangement. 

Tlic dispute in the ACT.^ member- 
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ship which resulted in the resignation 
of four carriers burst out suddenly at 
the cud of October when a group of 
airlines which were unhappy with 
-•\C'I'.\ policy UKl and decided to ;is- 

W'ith the help of the five indisidual 
carriers ni the Ttaii.s .\mcrican com- 
bine, the dissident group marshalled 
the support of 10 carriers and appeared 
in the ,\C'I'A offices on Oct. 29. an- 
noiineing that they were taking oicr. 

At that point, control of .-^C’l'.^ 
shifted to a management group which 
included Cox. Donald lloirup of Trans 
.\mcrican and Amos Ilcacock. long a 
stormy figure in nonseheduled iiiriine 
circles. Ilcacock is a former ,ACT.\ 
president, but he has been away from 
tlic M'ashington scene for over three 
years. Air 'I'ransport .Associates. Hct- 
cock’s airline, was put out of business 
by the CAB in 1951 for flying a fre- 
quent sclieduled ser ice hetwecii Se- 
attle and .Anchorage without authority. 

-AC T.A President .A. J. Rome resigned 
immediately after the coup, as did sci’- 
cral staff members and six of the sesen 
directors. The new group has continued 
In tun the organization, but not with- 
out diffiailty. 

Insurgents' Plan 

Ilcacock. Cox and their associates 
maintain that ACT.A needs more ag- 
gressive leadership than it w-as getting 
from the Rome group. Tlie new group 
has met with Defense Deparbnent of- 
ficials in an effort to promote more 
military business, and they are expected 
to continue to use a sigorous approach. 


Geneva— Pilot fatigue and the part 
it plavs in airline accidents highlighted 
the opening sessions of a two-week con- 
ference on cii’il aviation which began 
here last week under the sponsorship 
of the International Labor Otganiza- 

Tlie conference is being attended by 
20 delegates from 13 nations represent- 
ing botli employers and employes in 
civil aiiation. 1he agenda is largely 
deioted to problems involving flight 
crews, and the delegates will grapple 
with the toucliy subjects of pilot flight 
time and working hours. 

These items were argued at the re- 
cent Air Line Pilots .Assn, biennial con- 
I'cntion ill Chicago but no firm con- 


llcacock’s group is trying to persuade 
the Defense Department to stress the 
time-sai’ing element of air trasel more 
heavilv in bidding for contracts. Ob- 
jections were raised to package bidding 
and requirements tliat pressurized 
equipment be used on oierscas charters. 
The group also asked for access to in- 
dividual and small group military traffic. 

'llic old management preferred a 
more diplomatic ap|jroacli to the De- 
fense Department and felt that it was 
untimely to become too aggressive 
when tlrcrc were promising signs of 
improvement for supplemental airlines 
under the military single management 
system now going into effect. 
cab's Role 

The membership rosters of both 
.ACT.A and IMATA will be finally de- 
termined by the C.AB when it rules on 
tlic member carriers' applications for 
autliority as supplemental air carriers. 
Last Julv. C.AB Bureau Counsel recom- 
mended that 33 of the 5-1 applications 
on file be denied. 

The status of the carriers is currently 
douded by a court decision whicli re- 
sulted when the scheduled airlines 
apjaciiled the decision of tlic C.AB a 
year ago to grant substantia] new au- 
thoriti’ to a new class of airlines called 
supplemental air carriers. 

Thc court found that the C.AB failed 
to .show sufficient esidence to support 
the granting of interim operating au- 
thority in exemption form to the non- 
sehcduled airlines while awaiting a deci- 
sion on their appliactions. 

.After some extensive legal maneuver- 
ing, the C.AB has obtained a bre.ithing 
period in which it must make up its 
mind on what steps to take next to 
proiide authoriK for the nonseheduled 
.-lirlincs. That decision must be made 
by Dee. 23. 


elusions were reached (AW Nos'. 19, 
p. 39). 

A report presented to the Geneva 
delegates bv the International Labor 
Office urged the adoption of standard 
flight time limitations to proi’ide an 
adequate resene of pilot efficiency and 
stamina to sene as a buttress in the 
oent of emergencies. 

’llic report emphasized tfiat there arc 
no detailed international standards goi’- 
cming work hours or flight times of 
crew members at present and warned 
that the framewotk of standards of the 
International Civil Aviation Organiza- 
tion arc so broad that misinterpretation 
lesulting in abuse can result. 

While the report concluded th 
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Pilot Fatigue’s Role in Accidents 
Debated at Geneva Civil Air Meet 


flight crews can reach a danger point of 
fatigue through long coiisccutiic hours 
of duty, it admitted that no criteria yet 
exists for determining the point at 
which the aicragc pilot will experience 

Investigation findings of 12 accidents 
in whieli pilot fatigue was suspected as 
a contributor eause were cited. The tc- 
pott conceded, however, that other fac- 
tors may have been responsible for the 
accidents and added: 

"It is unfortunately nc\cr possible to 
carry out scientific tests for Tatigue on 
those who har e been invohed in acci- 
dents because if thes stirsir c the acci- 
dent. tlie shock effects would invalidate 
any fatigue tests that could be devised." 
Flight Time vs. Safety 

Several e.xtracts from official acci- 
dent reports were included in the re- 
port to illustrate the possible effect of 
long flying hours cm safety. For ex- 
ample; . . The crew liad been on 
almost 2-i hours continuous dut\-, in- 
cluding about nine hours Using, which 
must have contributed to fatigue." 

In another case in sshich the cresv 
liad been on duty for 221 hours, in- 
cluding 19 hours. 35 minutes of flight, 
the report said: "It appears possible 
that he (the captain) was feeling tlio 
effects of considerable fatigue just 
when, after a lengtliy fliglit. lie had to 
undergo the tension in landing opera- 
tions in unfavorable weather condi- 

I’he report said tliat it is not enough 
to consider only the hours flown in 
analyzing the impact of fatigue. It 
cited a presious study by the Interna- 
tional .Air Transport Assn, in which 
fatigue was attributed to such factors 
as weather condition.s. mechanical de- 
fects, long ground dolais, prisate wor- 
ries and "burning the candle at both 
ends.” 

The ILO report also said that lab- 
oraton experiments conducted bi- the 
•Applied F^ychology Research Uiiit of 
the British Medical Council indicated 
there is "no simple relation between 
the frequency of errors and the length 
of time during which work liad been 
continued, as would have been neces- 
saty if fatigue were to be accepted as 

ALPA's Stand 

The International Federation of Air 
Line Pilots Assns., however, contends 
that tlie "accident potential increases 
witli the extension of flight dutv be- 
yond eight hours." 

Although the Ait Line Pilot Assn, 
presented comprcliensivc studies of 
flight time and working liouts at its 
biennial convention, the fatigue cle- 
ment wa.s not raised as an issue. .ALP.A 
delcgiites appeared to be more inter- 
ested in working conditions (time away 
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from home) tlran in flight time, ALFA, 
however, may seek a working condi- 
tions fonnula that could result in a 
reduction of firing hours to as low as 
30 or -to hours a month if a number 
of its demands arc not met bv the 
airlines. U. S. pilots now flv 85 hours 
per month. 

The Genera report noted that, while 
limits arc placed on flying hours of 
flight erervs, there is rerv little regula- 
tion governing total hours of diiK. The 
International Ciril Ariation Otganiza- 
tiem defines flight time as "block to 
block time." Hours of work arc de- 
fined in the report as "time during 
rvhicli persons einplorcd are at the 
disposal of tlie cmplorcr.” 

Flight time is gorerned hr legisla- 
tion in some countries, hs- coflcctivc 
bargaining in Others. 

Limitations of flight time in India 
ate established solely by company regu- 
lations. 

The re|iort also pointed out the lack 
of constant relationship between con- 
cepts of duty hours and flight time. 
By rvay of illustrafion, it said some 
short-haul fliglits mar involve no mote 
tlian trvo hours dutv time in addition 
to flight time. On the other hand, 
hours of rvork on other short-haul 
flights can be very long in relation to 
flight time. 

For example, four dailv short flights 
of tiro hours each resulting in eight 
hours flight time can result in 12 hours 
duty time. 


Aero-Medics Say 
Will Be Greatest 


Wright-Patterson AF'B, Ohio— Ex- 
plosive dccompres.sion is the most seri- 
ous medical problem in the coming 
operation of jet passenger transports, 
according to a panel of experts at the 
•Ariation Medicine Svmposiuin con- 
ducted bv US.AF’s .Air Materiel Com- 
mand, 

Tlie panel also discussed the problem 
of ultrasonic sickness, and it was sug- 
gested that a noise standard be set for 
the interiors of jet transports to guard 
against the possibility of phvsicai dam- 
age to occupants. 

lire discussions rvere conducted at 
the aviation medicine conference lield 
at .AMC headquarters. I’lic panel in- 
cluded Brig. Gen. Odis B, Schreuder 
(USAF Ret.) director of medicine for 
Pan American World Airw-ar-s’ Atlantic 
Dir ision; Dr. Donald Sttrliring, Depart- 
ment of Prerentive Medicine. Ohio 
State University; Maj. Slanlev White. 
Aero-Medical Liboratory, Wright Air 
Development Center, and Maj. Joseph 
M. Quashnock, School of .Aviation 
Medicine, Randolph .Al'B, Tex. 


There are few examples of legislation 
or agreements that limit hours of work 
of fliglit personnel, according to the 
report. 

ICAO Proposals 

IC.AO has proposed a limit of eight 
hours of iiiiintcrnipted flying in any 
2-1 hours. Regulations embodying this 
priiici|ile with certain variations liase 
been adopted by Australia, I’inLind, 
T’rance. New Zealand. Pakistan, Swit- 
zerland. Union of South .Africa and 
the U.S. 

ICAO has suggested 100 hours for 
aircraft carrying a crew complement 
of one or two pilots. Tlic 100-hour 
limit is used in Argentina. Colombia. 
New Zealand, Norway. Union of South 
Africa and the U-S. on intcmatioiial 
flights. 

Monthly total of 125 hours is pro- 
posed by ICAO on flights carrying 
two pilots and an additional crew' mem- 
ber. This ruling is in force in .Ar- 
gentina, Australia, Brazil. Finland, 
Greece. Japan, Pakistan. Union of 
South .Africa. United Kingdom and 
the U.S. 

The report made clear that the 
Genesa meeting is empowered onlv to 
make suggestions and recommendations 
on ci\il as'iation labor matters. The 
Internationa! Labor Office, liowcrcr. 
prcsiimalily will present findings of the 
meeting to ICAO and consult with that 
body on measures that may require ex- 

Decompression 
Jet- Age Problem 

Discussing explosive decompression, 
Maj. White compared it with the det- 
onation of 100 lbs. of explosives inside 
the cabin. Tlie problem occurs when 
there is loss of pressure rn an aircraft 
at altitudes rr’hen pressure is decom- 
pressed in less than i second so tliat 
the lung e-.mnnt be "dumped" or equal- 
ized at the same rate as the decom- 
pression. 

White said that there were 51 cases 
of decompression in commercial air 
Irai el between February 26 and Mav 26 
of this ye;ir. He pointed out, however, 
that these were cases of rapid decora- 
pressions. None were cxplosis’e. 

W'lien dxplnsii'c decompression oe- 
airs above 25.000 ft., an immediate 
descent must be made to protect the 
jiaysengers. W'hitc said. He added that 
a passenger not strapped in liis seat 
during a descent of 15.000 fpm. be- 
comes a "missile.’' 

Wfliite fas'ored consideration of 
liquid oxygen systems for commercial 
aircraft in the intcicst of passenger 
safetv, 
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BOAC, BE A Investing $668 Million 


than S500 million when cntrciit orders 
arc filled, including those for the Boe- 
ing 707 and de llavillmid 118. British 
European Ainv-ays Corp. investment 
svill approach SlfiS million. 

'lliesc figures were put before tlic 
House of Commons this week by the 
government. The combined cost of 
Boeing jets and the DH 118s was given 
as S280 million. 

On the basis of the presious figure 
given for the Booing purchase of S125 
million, including engines, this would 
mean an investment of 5157 million in 
the new de llasilland jet. This could 
mean a fleet of 20 or more Dll 118s. 
The government said BK.\ could be 
expected to imest in belicopters and .i 
small mimbcr of jet aircraft for longer 
routes during the next five years. 

During debate on a bill which would 
increase the borrowing power of the 
state airlines, strong demands were 
heard that British Airlines in the future 
should be tcqiiircd to biw British air- 
craft onlv. Niiiiistcr of Transport Har- 
old W'atkinson replied that. "Tlicre is 
no real break in the general polics of 
buying British wlicncscr we can. but 
if we are to sell aircraft in the world 
Ihcn I think we cannot just refuse to 


The government disclosed that as 
imicli as one third delivers costs may 
be paid to Boeing before an\' of the 
fifteen jets on order ate delivered. M'at- 
kinson said dose study would be made 
of the Princess flying boats now co- 
cooned to see if they could be put to 

During the course of the debate 
one of the strongest criticisms yet heard 
was made of the Britannia when one 
member asserted; "It would appear that 
perhaps the most suitable role for the 
Britannia at present would be for it to 
be sold in the export market as a troop 
carrier to a potential aggressor." 

Mililary, Airlines to 
Cooperate on Airports 

New York— Critical .lirpnrt problems 
breed by the Air l oice in operating 
hea\\ jets soon will confront commer- 
cial aviation, Maj. Gen. Lee 15. ^\’ash- 
boumc. Asst. Chief of Stall. In.stalla- 
tions, pointed out in a recent New 
York address. Speaking to members of 
the Metropolitan Section of tire Ameri- 
can Societv of Civil Engineers, General 
Washboirrne called for continued eo- 
opcraliim between eiril and military 
engineers in planning airport design 
and constructioir. 


Describing Air Force experience with 
some of the major problems, the officer 
cited: 

• For noise abatement, a method of 
reducing ground runup noise is "virtu- 
ally at hand" and will be instituted 
within the next few years. There seems 
to be no prospect, however, for "any 
great reduction” of noise produced by 
jets in flight. One new test stand for 
engines of 40,000 lb. thrust will cost 
the ,4ir Force about $700,000. Sound- 
proofing will have to be ptos ided for 
facilities housing such iioisc-sensitise 
functions as communications, briefing 
rooms and the like, 'lliis may be ac- 
complished through double partitions, 
suspended ceilings, double windows 
and absorptive liners. 

• To handle increasingly heavy jets, 
runways at some Air Force fields haso 
grown from the general ! 50-ft.-widc. 
4.000-fi.000-ff.-long strips of World 
\Var II to heavy-duty runways up to 
1 5,000 ft. long and 300 ft. wide with 
reinforced shoulders. Primary base size 
lias increased from about 1.200 acres 
to 5,000 acres. Paseniciit thicknesses 
arc being increased by as much as 40 
to 50%, now requiring 24 in. of con- 

• Protection of ]x:rsonnel, camps and 
runways against jet blast will require 
widcs|)rcad use of blast fences. One 
■4it h'orcc base alrcads has asked for 
more than 9,000 feet of blast fence 
constniction. Jet blast raises pasement 
tempciaturcs to as high as 1.000 de- 
grees at runup, but esen more trouble- 
some arc blasts e.iuscd by lower power 
settings because this range of engine 
operation takes place over widespread 
areas. Ibe areas include aprons, taxi- 
wars and parking pads, can injure per- 
sonnel, damage equipment and erode 
unsnrfaced areas. Over an unsiitfaccd 
area, the jet blast scatters debris and 
dust which can cause scycrc damage to 
turbines wlicn sucked into jet engine 
in takes. 

• Ground handling of jets may require 
"some entirely new concept" of mor- 
ing and scrsicing. The .\it I'orcc ex- 
pects to use hrdnmt fueling systcm.s 
almost iiniversalb and to develop ade- 
quate flush lighting. 

• The practice nf converting militaa- 
aircraft designs to cominercial use will 
continue, and providing nmw-.iys. navi- 
gation and maiiitcniincc facilities to 
support their operation will require 
"close cxtliangc of ideas” between 
civilian and military engineers. 

Progress in the development of ver- 
tical takeoff and landing and short take- 
off and landing aircraft was noted bv 
General M'asliboume as a "bright spot” 
in the airport constniction picture. 
These planes will pcmiit great reduc- 
tions in runwav pavement areas, grad- 
ing, clearing, estate and lighting 
requirements, he said- 
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Aeroflot Programs More Jets, 
Lower Fares for ’56 Operations 


Moscow— Soviet Russia expects fast 
growth for its jet transport operations 
next year when .Aeroflot expands jet 
scnices and introduces new, higli-ca- 
paeity equipment. 

Along with this expansion, Aeroflot 
expects to cut jet fares, which now cimi- 
iiiand a 7'7< preiniuiii, according to 
Nikolai Ochiicv, deputy chief, of the 
Russian airline. 

.Aeroflot hopes to have three new jet 
transports ready for service next year 
■'when more jet routes will be inaugu- 
rated," Oclmcv said. Tlic tliree new 
transports arc a 70-passenger version of 
the 'l'u-104, and 95 and 170-passenger 
jets designed by A, N. Tupolev {.\\V 
July 9. p. 26). 

"This year ,i 70-pas.senger, twin-en- 
gine turboprop pLme designed by 
Antonov was demonstrated at tlic Mos- 
cow Air Parade (AW July 2. p. 26). 
However, this model did not satisfy us. 
and for that reason he is designing a 
special four-engine turboprop plane for 
operation on intemational routes,” 
tklmcv said. 

Jet-Age Planning 

Hie Aeroflot offici.il said some air- 
ports are now being re-equipped and 
new ones arc being built in anticipation 
of expanded jet service and that the en- 
tire metcorologicai service is being re- 
organized. "Nor arc we lagging behind 
with the training of experienced flviiig 
personnel, navigators and technicians 
for (iperalions of these new jet plancs. 

"I would like to say that travel in 
these jet aircraft will be imicli cheaper 
than in the conventional types. I'he 


question is already under consideration.” 
•Aeroflot’s 40-pas.seiiget Tu-104s al- 
leady have made a reputation for them- 
selves ill tegular service, according to 
Ocluicv, 

"With them, we have ni.idc a sudden 
stride from planes with two iiitemal- 
combustion engines to jet planes, by- 
passing the employment of four and six 
engine airliners on our routes. 

New Routes Planned 
"This is the distinguishing feature 
of our civil aviation. Moreover, it is 
virtually only in the Soviet Union that 
jet planes arc being employed for in- 
ternal and international routes.” 

Tlie .Aeroflot official s.iid the carrier 
h-opcs to open regular, through service 
between the USSR. India and Burma 
"quite soon." A Tu-i04 proving flight 
on the Moscow-Dcilii-Rjiigoou route, 
crossing the Himalayas, was m.idc in 
October. 

"When this route is opened." Ochnev 
said, "passengers w ill no longer have to 
fly to Rangoon or Delhi via Scandi- 
navia and the Near East. AVe are now 
also negotiating with several European 
and Eastern govcnimeiits to open direct 
air communications.” 

New Bureau Head 
Appointed by CAB 

Washington-John -M. Ghamberlain, 
director of the Givil .Aeronautics Board's 
Bureau of Safety Regulation, has been 
relieved of his position at liis own re- 
quest and has been replaced bv Oscar 


Bakke, the former deputy director. 

Gliainbcrlain asked to be relieved of 
the directorship because of ill health, 
and the GAB "regrctfullv complied." 
He has switched jobs with Bakke and 
will remain as Deputy Director. 

Ghamberlain joined the G.AB in 
1942 after serving with the Givil Aero- 
nautics Administration and the Bureau 
of Air Gonimcrce. He became director 
of the Bureau of Safeh Regulation at 
the time it was established in 1948- 

Bakke has been with the G,AB since 
1946, sening in various safety offices, 
lie was appointed deputy director of 
the Bureau of Safetv I^cgulation in 
1954. 

CAB Announces Close 
Of N. Y.-Florida Case 

Wasiiington-Civ il .Aeronautics Board 
has brought the long and bitterly fought 
.New A’ork-l-'lorida Case to a close by 
icfusing to reconsider any of the major 
decisions made last .August. 

With the exception of two minor 
awards, the new services granted by the 
Bo.ird in its New York-l'lorida decision 
have gone into effect. Xortlicast -Air- 
lines, the big winner with a new route 
to Miami, already has extended its serv- 
ices as far south as W’ashington. 

The G.AB decided to deny all peti- 
tions for reconsideration and proposals 
for mote service filed last month (.AW 
Nov. 12. p. 41) with two exceptions. 

llic Board vvitlidrcvv the authority it 
granted Delta .Air L.ines to operate a 
new .Augusta-Tampa route and tlic aii- 
ihoritv granted to National Airlines to 
serve Greensboro-High Point and Win- 
ston-Salem. N. C. 

When it decided the New York- 
l'lorida Case in August, the G.AB au- 
thorized Delta to operate a one-stop 
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scr\'icc between Tampa and St- Peters- 
burg-C]carwatcr. I'la. and points on the 
catricr's .Vtlanta-ChiCT|o toutc. Now 
llic Board tias reattsed itself, and tlic 
route nil! be considered in the Great 
Lakes-Southeast Case, 

The ,-\cignst decision also added 
Gtcciisboto-nigh Point and Winston- 
Salem to National’s route, duplicating 
existing senicc by Capital ,\irlincs and 
I'.astcm ,\ir Lines. I'hc CAB has lum 
decided to defer its decision on this 
issue and to conduct an ins estigatiun to 
determine whether Capital or National, 
or Ixith, can best meet the rcquircniciits 
of the two cities, 

Havana Plans $2.5 
31iiIion Heliport 

Havana— Plans for the ininiediatc con- 
sttnetion of .1 S2.5 million helicopter 
terminal building in the heart of Old 
Havana ncrc announced here this week. 
The tcnniiial, according to local re- 
ports, will be the second in Latin 
America, the other being in Monte- 
video. Utn|iiav. 

riie tcnninal will be constructed on 
4-000 sq, meters of land three blocks 
from Hasiina harbor. It will |)tosidc 
both passenger and cargo senicc be- 
tween ILis'.ina and surmnndiiig tovsns 
and cities in Cuba. 

Tile sttuctiirc will be a four-story 
building n ith the roof serving as a land- 
ing field for the copters. Bottom flour 
of the building w-ill be gis'en over to 
small businesses and the three top floors 
to offices. .A garage in the basement 
s'-ill provide jrarking for 200 automo- 
biles. 

riic terminal is expected to be com- 
pleted by the end of 1947. Heading 
the hclieoptcr finn, Terminal Dei Heli- 
coptcros. S. .A., is AHadimiro Kresin, 
Cuban business man. 


Pau.-\in Reports Profit 
For First Three Quarters 

Pan American World .Airways re- 
ported net profit of 512.722, OOO for 
the first nine months of 1956, com- 
ivired to net profit of 510,307,000 for 
similar period last year. Operating 
revenues sverc S216.48S.000, compared 
to Si79.273.OOO in 1944— an increase 
of 20.35r. Operating expenses rose 
18.3% over the same period last vear, 

SHORTLINES 


► .American Airlines’ October passenger 
traffic registered a 12% increase over 
that of October 1954. .American flew 
449 million passenger-miles during the 
month. 

► Beiidix Airborne AA'eather Radar has 


AIRLINE OBSERVER 

► Boeing .Aircraft and airline officials will meet within the next six month-, 
to tackle critical problems imolving ground equipment needs for jet-trans- 
port opctatioiib. I'itld tests will be conducted with the Boeing 707, and 
major vendors w ill be im ited to demonstrate various types of ground equip- 
ment. Matters on which airlines ate anxious to make a decision in order 
to begin long-range iilaniiing of jet ground handling include best tspes of 
engine starting, engine removal exjuipnient and aircraft towing si stems. 

► Sabena Belgian AA'orld Airlines has taken deliven' of the first of 10 
DC-7Cs. It will place the new transport on scheduled service over the 
New York-Sliannon-Bnissels mute in January. 'I’hc airline plans to place 
its DC-7Cs into non-stop New York-Brusscls service early next summer. 

► Douglas Aircraft will increase dcliserits of DC-fis and DC-7s from 10 to 
1 4 aircraft per month next year in a move to cut down backlog orders that 
now total more than Si billion in commercial transports for the highest 
commercial backlog in the coinp-ain’s historv. 

► AVestern railroads have asked the Interstate Commerce Commission for 
a 5% increase in first-class passenger fares in an apparent move to spike an 
earlier bid by eastern railroads for a 45% fare increase. AVestem companies 
fear the big tariff brxrst will hare a damaging effect upon the aII-im])ortant 
interline transcontinental traffic and hope the request for a 5% increase 
will encourage eastern lines to drop their demands to a more reasonable 
fare level. 

► kiastem Air Lines estimates that employe tcplaeerncnts and additions 
will tobal 4.800 during 1947. Turnover of personnel from January tlrrnugh 
October of this year amounted to 2.800, mid the airline expects the 1946 
total of new employes to reach 3,800. 

► U.S. airline sales officials will intensify promotional activities in Entopc 
as a result of the moiniting volume of tourist travel to the U.S. One esti- 
mate puts the number of tourists visiting the U.S. from Europe, Canada 
and Latin .America at one million annually. It also is estimated that 
approximately S700 iiiillioii is s[>cnt each year for this travel, exclusive ol 
local liorder traffic. 

► Lockheed and Douglas arc eharging off development costs against cur- 
rent e.irniiifs -and. as a result, may show profit declines this s ear. Lockheed 
estimates development and experiniental costs for the sear will total S14 
million, of wliicU about S12 million is chargeable to the k'.lectra. Douglas 
development costs te-aehed 516,700.000 during the first nine months of its 
fiscal seal which ended No\'. 50. Bulk of the inctcase is attributed to the 
DC-S. 

► .Airlines ate concerned that designs of new terminal buildings planned for 
such international aiqrorts as l.os Angeles, Honolulu and Miami may not 
include proper custom and immigration facilities. Because of the expected 
increase in traffic, airlines feat ground handling of intcniational [jassengets 
may Img dorsn unless streamlined insjxiction procedures are incoqxiratcd 
into the original designs. 

► United .Air Lines may establish a total of five tegional sales areas in a 
projected reutgauization of its sales dcparhneiit. Regional offices already 
have been opened in San Francisco mid Los Angeles to cos'er the western 
and soiithwestcni regions. Long-range planning includes regional offices in 
Chicago and New A'ork. with the fifth |)robably going to Seattle. No target 
dale has been set for completion of the o\er-all program. 

► No-show problem has not improved since adoption of phase one of the 
ticket-irickiip plan which went into effect on Sept, 16. according to a 
sampling program conducted from Oct, 1-1 to Oct- 20 bv the Air Transport 
Assn. However, the airlines will fonn no definite conclusions on jrliase one 
until it has been in effect for at least 90 dnvs. 
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Delivering groceries to the Sierra crest 


Sno«l)Ound ill June! Everv year from Novemlier to llie 
first ila^s of summer, a siioiv-survev engineer aiui liis wife 
are isolaleci in llieir home liigli in llie mountains soutli of 
Lake Talioc. And eacli month Max Jones, a grocer of 
Cardnerxille. Nevada, flies over the Sierra Nevada’s crest 
to drajj fresh vegetaliles. meat and mail iiilo the soft 
snow drifts piled near their door. 

‘‘Much of the trip is low-level flving." savs Mr. Jones. “In 
spite of going over the lop at lO.IXIOfeel I don’t have miicli 
room to spare, lint even in a downdraft I get all the power 


I need with Chevron Aviation Gasoline SO/87 in onr 
Stinson's l.ycoming. Chevron 80/H7 gives me performance 
to spare when I'm rltmhing. ;el 1 can lean down fur real 
economy in level flight, linrna clean, too ; never fouls plugs, 
“riving over this kind of rugged wilderness calls for a 
really dependahle engine. Ours has 3<H) hours on it now, 
and RPM .Aviation Oils have kept it good as new. Com- 
pression is still up to factory standards. It's never missed 
a heat, always runs smooth ns a watch. All the years 
I've flown, T've never fiad engine trouble using "RPM'.’’ 




TIP OF THE MONTH 

Dowiidraft.s are often violent 


ir the 


p of a 


-Mr. Jones advises Ilyin} 
w indward side of any ridge oi 
pinnacle: then you can turn 
upwind if y ou hit a pocket. 


the 



been ordered by Capital Airlines, North- 
east .Aiilincs and Varig Airlines of Bra- 
zil. Capita! is installing the radar on its 
A'iscounts; Northciist will use it on the 
10 DC-6Bs it has on otder, Varig will 
install the radar on its 1049G and 16-49 
Constellations. 

► Btaniff Airways will begin using its 
modified DC-6 transports Dec. 10 on 
Rights to South America. Braniff has 
iiindcmized its DC-6s under a SI ,1 50,- 
000 program which incltidcd Install.i- 
tion of Pratt & AVliitnev CB-16 en- 
gines. The nciv engines have increased 
the transports' capacity by SS% on 
U. S.-Argentina flights. . . . Braniff has 
rccui'-ed the first of five Convair 440s 

► British European Airways reports in- 
creased tes enufs. trtiffic and capacity for 
the summer of 1956. In the April-Scp- 
tember period, BE.A's revenues in- 
cicascd 10-7% to 541,410.000. and 
passtngCT-iiiiles were up 15.5% to 525.- 
276,000, Capacitv was increased 15.8% 
lo S4.84S.000 ton-miles. The rcscmic 
load factor dropped from 65.9% in the 
previous summer to65.5% last summer. 

► Central Airlines begins scA’icc todav 
on its new Dcnvcr-Oklahoina Citv and 
Amarillo-W’icliita routes. Central will 
operate one round trip flight os’er eacfi 
route every day but Sunday, 

► Colombia’s largest airport has been 
opened at Bartancabenneja to aid oil 
exploration in the area and to serve as 
an alternate for internation.il flights to 
Bogota and B,irranqiiilla- The airport 
lias a 5.904 ft. mnsvay designed to fian- 
dle takeoff wciglits of up to 1 55,000 lb. 

► Eastern Air Lines’ flight simulator in- 
structors have decided to authorize the 
Air Line Agents -Assn, to represent tlieiii, 

► Ozark Air Lines carried 54.662 pas- 
sengers, 127.745 lb. of air mail. 504,- 
415 lb. of express and 184.671 lb. of 
freight ill October for a companv record 
in all four catt^orics. 

► Scattle-Tacoma International Airport 
handled 110.055 passengers in October, 
an increase of 11% over October 1955 
traffic. Air frciglit traffic increased 24% 
to 5,020,508 Ib- in the same period. 

► Southwest Airways' president John H. 
Connelly is touring European aircraft 
factories to inspect turboprop transports 
being offered to the local airlines as re- 
placements for their piston ec|uipment. 
Connelly is conferting with I'okkcr on 
the l’-27. with Vickers-Armsfrong on 
the V'iscount and with D. Napier & 
Son. Ltd. on the Napier Convair con- 
version. 
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Automatic Communications 

One of the best estimates of our aeronautical future was served up at 
AVashington National .Airport recently. A pilot in the number two posi- 
tion fur takeoff grumbled about the long delay and inquired of the tm 
ill a peeved voice, 

"W’h.it arc yon guys going to do in a few years when tr.iffic doubles?’’ 

Quick as a flash came back the answer. 

“Make you number four for takeoff." 

It is unqucstion.ibly tfue that until wc get some sort of an automatic 
communication svstem in operation wc arc going to sec continuous deteri- 
oration of the traffic situation. On tlic night of Oct. 31, for example. I 
sat at the ramp, with engines tunning, for twelve solid minutes witli 
microphone in hand trying to get in a call to the LaGuatdia Ground 
Controller. 

Traffic Deterioration 

Only a week before I liad taxied out, was cleared into po.sition and 
for takeoff, and ioft the area without once contacting the tower. Other 
aircraft also took off and landed while mans' circled overhead. Yet for 
fisc minutes there ss-as no reply nor transmission from any aircraft. 

Whs? Because in order to keep the operation rimning the tower 
controller had to talk continuously and assume that aircraft ssxtc hearing 
him and complying. Had he stopped for replies, traffic too would have 
stopped. 

Perhaps this doesn’t sound like much on paper, but it is impressive 
via it |jlane r.irlio in the midst of snarl. It is a tribute to that con- 
troller that landings and takeoffs were accomplished speedilv and orderly. 
It is also a graphic illustration of why we need automatic message transmis- 

Many airports have long passed the saturation point using todav's radio 
tcciiniqucs- Only alert pilots and controllers, plus a ineasute of luck, can 
keep things moving. Only an all out program on automation in the com- 
munications field will keep them mosing in tlic future. 

But-aiid here is the crux of the matter— who is going to do this? Remem- 
ber tlie \'OR-Tacan hassle? It is entirely possible that automatic mes- 
sage transmission ssill produce an even bigger fight. Like Vortac, this fight 
---}■ be fought more on political operational gtoiinds. 

Many Techniques 

There arc many techniques in operation today vsJiich can be used to 
help our communications problem. There arc memorv storage tubes, mag- 
netic tapes, telesision and many other processes. There arc various gov- 
cniment agencies and maiinfactiircrs who are going lo fight jealously for 
tlicir |)ct- It is doubtful that the C.AA has the power to arrive at any 
sort of a firm decision as to wliieh process or which gadget to use. So 

is entirely possible that the most important thing in aviation, automatic 
messages, may be far in the futnre. 

Eacli sear aircraft increase in both mimlscrs and speed. Pilots realize 
that it is necessiiry to “stay ahead" of the aircraft in order to o|x:ratc 
Hifcls. Tlic same realization must be made regarding communications. 
Clearances must be delivered faster and arrive cm time, weather and airport 
nforniation must be speeded up. Position reporting must be almost 
nstantancous. I’liis cannot be done with present hand mike techniques. 

Some of the stuff in the last two columns may sound like old hat-it 
has heen printed before. But it is still valid- Despite the publicity given to 
■'ic air traffic control problem, conditions at the ktcal airport and en route 
rc getting steadily ssotse. 
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Heavy lift 
capackj 
400,000 ftsr 
tveekly... 
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scheduled flight 
each wav. . 
Fastest aU-carg 
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aboard 
world’s only 
flat of 
Lockheed 
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Constellation 

Freighters 


Cut liours from your delivery schedules. Seaboard Airtraders will fly your freight faster 
than most passengers travel. Only Seaboard offers this daily, super-speed service aboard 
all-cargo Lockheed Super Constellations . . . largest, fastest freighters in the sky. Get your 
freight there first at no extra cost. . . Fly it Seaboard! Contact your Freight Fonvarder, 
Railway Express or call Seaboard’s Airtrader Service. 
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BETTER TIRES FOR BOMBERS 



U.S. Royal Tires 


BETTER TIRES FOR YOU! 

How Better, Tougher Aircraft Tires 


Developed By U.S, Rubber 


Bring Greater Safety To Flying 


The aviation industry has made tremendous strides in the speed and carrying 
capacity of planes. And that's meant some block-buster problems for U. S. Rubber 
engineers and designers— ever more serious problems of heat, speed, 
impact and load— and most important of all, the safety of military personnel. 

U.S. Rubber is particularly well-fitted to meet these problems. Employing 
our experience, research, testing facilities and construction know-how, 
we have worked closely with military aviation for many years. 

And the experience gained in building more dependable military aircraft tires 
has been of very direct benefit to U.S. Royal Tires used by commercial and 


civilian aircraft. 

Yes, at U. S. Rubber, better tires for our military aircraft mean safer, more 
dependable tires for all aircraft] 


United States Rubber 



USAF Receives Highly Versatile C-130 


By David A. Anderton 

Marietta. Ga.— In tlic Loclchecd 
C-130.\ licrailcs combat transport, 
'I'actical ,-\ir Command will be gettin? 
an airplane of tremendous versatility. 

'lire C-130 can deliver men. material 
and supplies b) air drop or landings. It 
is self-sufficient on the ground, with 
starting and other support systems in- 
tegrated into the airplane itself. 

Large Poyload 

The air|3lanc can take off at its niaxi- 
nnim gross weight of 12-1.200 lb. in 
about 2.000 ft. and climb out at almost 
2, -too fpm. It can tote almost -40,000 
lb. of payload out to an airhead 
1.700 mi. away, off-load and return 
without refueling. Under maximum 
landing weight conditions of 110.000 
lb., it can conic to a complete stop in 


about 2.000 ft., using maximum re- 
verse thrust for landing. 

h'irst deliveries of the Lockheed 
C-130 will be made to TAC's 463rd 
I'roop Carrier W'ing next week. A 
flight of the turboprop transports will 
make the trip from the Dobbins .Al'B 
at Marietta to Ardmore Al'B, Okla. 
Over the Ardmore area, tlic C-130s will 
demonstr.itc the aerial delivery system 
that is the heart of the big load carrier. 

I'wo design factors arc responsible 
(or the C-130 performance: the effi- 
cient. liglitwciglrt strueturc uliicli pro- 
duces an operating weight empty of 
about half the gross weight, and the 
efficient, lightweight .Allison T56-.A-1 
tnrbopro)) powcrplaiits. rated at 3.730 
eshp. each for takeoff. 

.-Around these two features Lockheed 
engineers, first -at the California Divi- 
sion in Burixmk and later at the 


Georgia Division here, have developed 
a conventional airplane with its design 
refined to do an rmconventional job. 

Description 

The C-150.A Hercules is a high wing 
monoplane with four turboprop en- 
gines. The undersurface of the fusc- 
higt sweeps sharply up toward the high 
tail. Under the tail, the fuselage di- 
vides on a horizontal line into a door 

Tlic ramp can be positioned at truck- 
bed height for ground loading, or 
dropped for a driveway into the c-a\eni- 
iHis cargo cimi]jartmcnt. 

On the port side of tlic fuselage 
forward of the wing is a huge cargo 
door. .Aft of the wing is a pair of para- 
troop jum)3 doors, one on each side, 
(list ahead of each door is a deflector 
that extends into the slipstream and 



shields the jumper until he is well clear 
of the airplane. 

The whole airplane has a rugged ap- 
pearance: it looks like the kind of a 
plane that could take a beating on tlie 
ground and in the air and still deliver 

Normal crew for the airplane is four: 

S ilot. co-pilot, systems manager (who is 
ight engineer and a few otiier things) 
and a navigator. 

'l"he flight deck is enormous; a room 
ier one would be hard to find. The 
cargo hold is spacious, broken only by 


the intrusion of the two vertical bulk- 
heads that form the wheel-well, and the 
festiKined cables and lines led through 
the tings and bulkhead frames over- 

Design Changes 

'I'wo niinot modifications distinguish 
llie current production llcrciilcs from 
tlic pT(itoty|>e. .A larger radouie— the 
Pinoccliin nose-houses an .A\/.AP\ 
59 ridat for better identification of the 
drop zone. The vertical tail outline, 
once gracefully rounded at the tip. has 


been scju.tted off to mount a rotating 
red anti-collision light. 

One major modification has brought 
an element of suspense to the C-130.A 
|)togtani: the ehaiigc from a Curtiss 
‘I'uroolcctric to an .Acroproducts pro- 

Sumc troubles experienced with 
the .Acro|)rodiicts prop have been re- 
flected in delay of deliveries of the 
Hercules to T.AC. But. as the l.ock- 
hecd engineer said. "Tliete’s never 
been a new pro|>-engine combination 
tliat worked tight from the start. These 
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kind of teething tiouhles ate notniul." 

Decisiun to change propellers was 
made early this year by the Air l''otec- 
As iniglit Inwe been |jrcdietcd, the 
troubles witli the Cnrtiss ptopcller al- 
most ceased after the change was made, 
but bv then the ptociircmcnt machiiv 
erv had switched to Acroproducts. 

The early diflienlties nith the Acto- 
prodnets unit hare been straightciicd 
out and noixidy antici]xitcs any fitr- 
tlier dclass in deliveries. 

Unusual in Detail 

The C-1 50 is a usual kind of airplane 
' iewed in sum; but rvheii \ou stud} 
the pieces and the system installations, 
It becomes an unusual one. It is not 
unusual in the peculiar sense, either, 
but unusual in the engineering sense. 
On the C-HO, cr erything is functional, 
designed to the limits, stripped and 
siinplificd and made from the liighost- 
strength materials. 

ICxamplcs of these highly functional 

• The fuel and electrical power system 
tontrol panels, hroin the usual welter 
of switches, eireuit breakers, dials and 
knobs, Lockheed engineers evolved 
simple flovv-diagtam panels, Tlicy com- 
bined the siinplicitv of a schematic dia- 
gram with all the ueecssaty controls, 
monitoring instruments and lights, 'lire 
result: iustuiitancous determination of 
the condition of the svstein. 

• The landing gear, with tandem main 
vvlicels and a dual nose gear. The main 
gear is moved by a [ack screw svstein 
.ind retracts vertically into the wheel 
wells. Tires arc big and soft; tlicv’ll 
land the licreulcs in .soft sand or on 
unprepared strips and takeoff from 
ground soft enough to be furrowed 
almost hub-deep by the tires. 

• Tlic aiisiliary |Mmct system, a gas 
turbine compressor unit built into the 
left wheel well is an air-su|)plv unit for 
engine starts. No ground vt.irtcr is 



Cargo Compartment 

-I took off my hat the first time I 
walked in here,” said one visitor inside 
the C-1 50 cargo hold, "i thought I 
was in a c-.ithcdral'' 'Mii.v is a slight 
ixriggctation; the actual dimensions ot 
the comp.ittmciit arc 41 ft, long by 10 
ft. wide and 9 ft. high. 'Hie floor is 
patterned by the 2l)-in. grid of 10.000- 
lb. ticdmviis. 'llictc arc 5.000-11), fit- 
tings on wails anti ramp. I'or the big 
items there arc s|>ecial 25,000-lb. fit- 
tings. 

11)0 rear door is the size of the 
fuselage minimum cross-stclion: 10 ft. 
wide and 9 ft. high. The lower half 
of the door lowers to traek-hed height 
for transfer of the lighter or palleted 


loads. I'ully dropiicd, its a ramp to load 
wheeled vehicles. 

The forward cargo door is 7.3 ft. 
wide and six ft. high, also at truck-bed 
height. 

■J'vvo aluminum allr)v platfonns. one 
9 X 24 ft. and the other 9 x 15 ft., 
are used as part of the acri;il delivery 
system developed by I.nekhccd for the 
C-1 50 and -adaptable to other trans- 
ports, These platforms arc loaded with 
cargo and then rolled into the C-1 50. 

Ov er the drop zone, the pilot pushes 
;i button for release, .^n extraction 
chute dcplovs and drags out the loads 
for the drop. 

I-'rank Johnson, manager of Special 
Projects Knginccritig. p.itentcd a sys- 
tem of outriggers that absorb the laud- 
ing shock bv plastic bending. It keeps 
the load from toppling river once it 
Irits the ground, and ahsorbs some of 
the impact shock, 

lire entire cargo compartment and 
flight deck i.s pressurized to nraiutain 
an -S.OOO-ft. level inside at 55,000 ft. 
mitside. 

few steps takes you up to the 
flight deck, open and rnomv and look- 
ing very iinehittcrcd. Standardized 
seating and instnimentation lavouts 
have been used, with functional knobs 
for the operational controls on flaps, 
landing gear and trim. 

The windshields arc NF.S.A glass, 
with the exception of a couple of the 
curved panels used to view the drop 


Hercules' Wet Wing 

I he wing of the C-150 has the grace- 
ful lines of a high-performance surfacc. 
ft has an aspect ratio of 10 and a span 
of 1 52-6 ft., only a few feet short of the 
span of a Boeing KC-97. 

The wing is a wet wing; 5.0S0 gallons 
ot fuel is carried in four internal tanks. 
I•'rlr combat operations, the wing can be 
fitted with external pylon tanks, pro- 
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Wltere lives depend on 
Skill and Reliability 

Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 

The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you’E find Eaytheon magnetrons and 
klystrons— to insure utmost reliability. 


C-A.A. records show, for example, that the Gilfillan ASR-1 
radar at Boston gave 8,760 hours ot performance with less 
than 1/10 of 1% involuntary downtime— proof of the 
reliability of the Raytheon tubes in this equipment. 


Excellence in Electronics 




Raytheon is the world’s largest maker of magnetrons and 
klystrons and other microwave tubes— a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 



PRECtSION jre (RI6HT1 6AGCS ACCURACY OR HUGE ANTENNA SURFACE TO I/IDO OF AN INCH— PROOF THAT LARGE OR SMALL . . , 


General Electric Antennas Are Engineered to Give 
Your Radar System Top Reliability and Accuracy 


Backed by more than two decades of 
experience and proven reliability, Gen- 
eral Electric antenna: are thoroughly 
engineered to your specific needs. 

Whether your radar system calls for 
extensive research and development — 
for component manufacturing— or simply 
for production of your antenna design, 
G.E.’s advanced facilities and intensive 
engineering programs are your assurance 
of the finest antenna work available! 


Examine your antenna needs, now. 
Large or small, simple or complex — 
General Electric engineering can answer 
them. Simply contact your local G-E Ap- 


paratus Sales Ofiice. An antenna specialist 
will be glad to give you specific informa- 
tion. General Electric Co., Section 223-6. 
Schenectady, N. Y. 


^vgress Is Our Most Important T^duct 

GENERAL^ ELECTRIC 



tcctcd by self-sealing blankets and ex- 
plosion-suppression. Iliey arc not used 
to carry extra fuel, but to carry all the 
fuel at the time the aitplanc is over a 
combat area. I'ucl scheduling for a 
mission is planned to einpiv tire wing 
tanks by consumption and by transfer 
to thc'pylon tanks. 

The wing structure is a box spat with 
upper and lower chords formed from 
int^rally stiffened skins. Knd ribs arc 
built up with Lcrtical stiffeners. In- 
terna! ribs inboard arc truss-work; out- 
board they arc formed nictal sections. 

['ucling is single-point, and access is 
at ground level near tlie main wheel 
well. A fuel control panel is there also 
for eonvenicncc. The tanks can be 
filled in nine minutes. 

Some Systems 

There are three hydraulic svstems on 
the Hercules: utilits', booster and enicr- 
genc;-. Normal pressure is TOOO psi., 
provided In eiiginc-driL-cn pumps for 
both utilitv and booster svstems. Tlie 
emergency sy.stem is pressuriaed by a 
pump dris cu by the air turbine. 

The utilitv ss-stem driscs the aileron 
rudder and elen-ator boosts, flap, main 
and nose gear actuators, nose gear steer- 
ing ss'stem and works the brakes. The 
booster system is only for control boost. 
Tlie emergency system extends flaps, 
main and nose gear, operates the wheel 
brakes and lowers the landing ramp. 

The navigator’s position is loaded 
with as’ionic gear. He has .\PN-59 
radar. ARC-54 and -49 Ullh' and VHl-' 
comnjand radios, APX-25 Il'T radio, 


APN-22 radio altimeter. ARN-6 radio 
comiMss, ARN-14 onini receiver, 
ARN-18 glide path receiver, ARN-12 
marker beacon receiver, SCR-718C radar 
altimeter, CR-3 emergency transmitter, 
,AR^\-26 emergency kever, AIC-10 inter- 
phone. Bemdix MI-36M public address 
ssstem, Collins 618S-1 liaison cornnmni- 
ration system and APN-70 Lotan navi- 
gational system. 

Missions Defined 
Tlie flctculcs is designed to do four 
Ixisic missions: airhead, resupply, cargo 



COMPOSITE of pilot positions shows the 
accessibility of C-130 flight controls. 


and logistical support. Each of these 
requires a different flight plan. 

Ilie airhead mission visualizes the 
C-I30 taking off with a 25,000-lb. pay- 
load and cruising out to the edge of 
enenn territory at the altitude for best 
range. At tlic edge of the combat zone, 
tlie pilot drops to 1,000 ft. and makes 
a highspeed run-in to tlic landing area, 
lie lands, unloads cargo and takes off 
without refueling. In this mission, he 
can operate up to a combat radius of 
1.100 nautical miles. 

The resupply mission takes a 37,800 
lb. payload maximum out to a comb.it 
radius of 950 iimi. If a lesser pavload 
of 25,800 lb- is used, the combat radius 
is increased to 1,300 nmi. Refueling is 

'ITc cargo mission assumes a 25.800- 
Ib. payload and carries it out a dis- 
tance of 2,520 nmi. to the landing 

Refueling is done upon landing. 
For the heavy payload of 37.800 lb., the 
range becomes 1,500 nautical miles. 

laist mission is the logisticil support, 
or all-out system. The tactical equip- 
ment is pulled out of the aitplanc and 
the flight load factor is dropfsed to 2.5. 
3\'ith that pavload, the range of the 
C-130 becomes 1.700 nmi, 

The C-1 30 had to be designed for 
high strnetural efficieiicv in order to 
give the weiglit-carrving capability re- 
quired by the Air Force. \\'eight was 
at a premium and w-as the major rea- 
son for tlic extensive use of high- 
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IHEN and the IMOON 



As a boy in northern Michigan, 
Jim Marsh was known to the local 
Indians as Chabungy-shmokamon- 
pa-ma-chenebina-ahmokamon: 
small-white-chief-by-and-by-big- 
white-chief- 

Jim is a big chief now. The direc- 
tor of Antenna Research and De- 
velopment at Systems Laborato- 
ries Corporation, he is not only 
supervising the antenna designs 
of some of the top-priority missile 
projects of our time, but actually 
working on the problems of int»- 
communication between the earth 
and the first manned missile to 
the moon. 

Dr. Marsh, who holds three criti- 
cal patents covering the design of 
monopulse radar systems, is just 
one of the many prominent scien- 
tists and engineers who are explor- 
ing brave new worlds at Systems 
Laboratories, the only organiza- 
tion of its kind to specialize in the 
research and development of inter- 
planetary space travel. If you 
would like to put yourseif in their 
fast-moving, far-seeing company, 
write direcdy to SLC’s president. 
Dr. John L. Barnes. Your letter 
will receive his prompt - and per- 
sonal - attention. 



SVSTBMS LABORATORIES 
CORPORATION 

15016 Veahira Bhrd., Sherman Oaks, Calif, 
in Loa Angclee' San Fernando Valley 


Lockheed C-130 A Hercules 

M'lilGHTS 


Ma«mum Takeoff Gross ''’eight, lb 114,200 

’I'akcoff 'Veighl for Limit Flight Load Fiictoi of 3.0, lb 120,100 

Landing "'eight for Sinking Speed 8 fps., lb 110,000 

I-anding "eight for Sinking Speed of 9 fps., lb 96,000 

Operating "’eight liinph-. ."thcad Mission, !b 63,800 

Operating "’eight Kinptj. Konp|>ly Mission, Ib 61.300 

OpctJting "'eight Kinph, Cargo Nlission. lb 61,300 

Operating " eight Empty, Logistical Mission, Ib 59,800 

niMENSIONS 

"ingspan. ft 132.6 

Overall Length, ft 97.7 

Mavimnni Height. I’hicc-Point 38.0 

"•ii« Area. sq. ft 1,745.0 

Cargo Conipaitinent Lengtli, ft 41.5 

Cmnpathncnt " idth. Mininnnn. ft 10.3 

Compartment Height. Mimnuim, ft 9.1 

Ramp Length, ft 9,4 

Useful Cargo Volume. Iiieliiding Over Ramp, cn. ft 4,300.0 

Cargo \'oliime, 100-in. Loading Height, Mo 18-in. Aisles, cn. ft 3,680.0 


Strength iliiminuin nnd steel iilloys. 

Design was to zero margins, nitli 
pmbabilitv values used rather than 
i;ii,ir.infeeel. ’litis further reduced the 
weight by diinin.ifing imncccsstirv struc- 
tural weight and volume. 

Tlic C-130 was designed to limit load 
factors of plus three and minu.s one. 
Tlic structural guts of the aiqtlane is 
a solid friunework at the connection be- 
tween tviiig center section and fuselage. 
Ilic wing bo\ 5)xir is riveted to tlic 
vertical web bulkheads that are the 
inside faces of the wheel wells. I’loot 
mcnibcr.i connect the bottom of the 
fr.imcwnrk to complete the stmcturc. 
-All the rest of the airplane hangs on 
this unit. 

Tqil Strength 

Design criteria for the vertical tail 
originally specified a side load of 24,000 
lb., but the structures people took a 
second look. It was possible to visual- 
ize a situation of complete failure of en- 
gine fuel flow on one side, coupled with 
a failure of the negative torque signal 
ssstem (NTS'! that normally decouples 
tiic prop instimtaiicousis upon any fail- 
ure that would convert the prop from 
the thnist producer to an energy ab- 
sorber. 

In this special ease, the imsymmctri- 
cal force on the airplane due to the in- 
sb.mtancmisly dc.id engine produces a 
tremendous yawing moment and adds 
a large increment of load to the vertical 
tail. 

For that reason, the vertical tail and 
aft fuselage hav e been redesigned begin- 
ning with the eighth airplane. 'The 
change will he retrofitted in modifica- 
tions of the first eight, althoueh it will 
not be made on the two YC-l30s. 

As redesigned, tlio tail will fake a 


side load of 40.000 lb- which is the 
load that would be applied at the criti- 
cal flight speed of 1S3 knots if there 
were simultaneous failure of fuel flow 
and NTS. The critical speed ties in 
to the pLicard flap si^ed for the flaps 
when the props are in the beta range 
of ])itch angle, ’[’his condition wimld 
produce the most critical unsymmctric.il 
loading. 

Cargo Doors 

Another tricky design problem was 
the rear ramp-door combination. The 
criteria were fixed by ptcssiiriziirion 
loads, not by the static weight of the 
cargo that would be rolled up the ramp 
into the fuselage. Hie pressurizing load 
is about 15 psi., twice the nonnal max- 
imum of ".s psi. differential: inaximnm 
cargo loading works out to less than 
half that, actually less than 7 psi. 

With the door and ramp open, the 
struetiir.il strength of the airplane is 
obsirmsly reduced. I.imit speed under 
those conditions is 1 50 kts. The origi- 
nal design provided for a speed of 130 
kt.s., blit the structure proved capable 
of taking the extra margin of speed. 

Critical wing condition for the in- 
board section occurs when the plane 
lias reserve fuel loading in the wing at 
9S.OOO lb. grow weight with a gust loud 
factor of 3.4 applied, (jriginally the 
aileron roll condition was the critical 
criterion for the outer panel design. 

Pressure Testing 

Skin divers and underwater television 
liavc Ijcen contributing to the C-130 
program. 'Ilie divers and 'lA' Innc been 
used to monitor, from underwafer in 
the pressure-fatigue test tank, the con- 
dition of the outer surface of the C-1 30, 

A 260,000-gallon tank was completed 
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“Eastern’s records show ten G-E 5-Star Tubes 
still operating after 12,000 hours’ service!” 


G"E high-reliability tubes, like the one I'm pointing 
to, have a history of long life with Eastern Air Linc.3. 
A number of the S-Star Tubes we first installed, three 
years back, are still in operation. Their service exceeds 
8,500 hours. Ten tubes have reached 12.000 hours. 
"It’s obvious this saves us money on tube replacements. 
But a bigger doliars-and-cenls saving comes from the 
fact we have fewer tie-ups of comrnunications and 
navigation equipment caused by lube failures. Apart 
from any flight delays, the total maintenance costs of 
replacing a burned-out lube average 835- 


"Gcncral Electric 5-Slar Tubes help keep our electronic 
equipment flying — keep it out of the shop. This, in turn, 
cuts down the number of flight delays, enabling us to 
give better service to the (lublic." 

You too can have fewer tube replacements, less equip- 
menl down-lime, fewer flight delays ... with General 
Electric 5-Sfar high-reliabiiily lubes. Your local G-E 
lube distributor stocks them. Phone him for fast service! 
Electronic Components Division, General Electric 
Company, Schenectady 5, New York. 


“Egress Is Our Most Important ^oduct 

GENERAL® ELECTRIC 
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FEATURING INSTANTANEOUS 
QUICK- LOOK RECORDING 
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RADIATION Inc. 
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earlier tliis year .ind is being used to 
clicck the fatigue strength under pres- 
sure. So fur tlic complete fuselage has 
been subjected to tlic cquhaicnt of 
about 10,000 flight hours-3,220 te-st 
cs'cles ill the tank— at the full pressure 
differentia] of 7-5 psi. 

Analysis of the flight loads on the 
pressurized airplane showed that side 
gust loads and landing loads tud negli- 
gible effect on the fuselage coin|)ared 
«itli other loadings. Further, fatigue 
load damage due to cvciic loading was 
found to Iw quite small compared with 
the damage done during a mean flight 
load combined with pressure. 

Loads encountered during a tvpical 
three-hour flight from takeoff to land- 
ing could be eoiisersiiti' cly simulated hy 
a single 1.72-G flight load «ith cabin 
pressure superimposed. This nas the 
test condition, 

Manufacturing 

Components for production of the 
C-I30 arc built at wideh-.scattcred 
|K)ints on the floor of Covcninicnt .Air- 
craft Plant 6. The order of the svstem 
is nowhere apparent until the final sta- 
tions of the assembly line. One of the 
prime reasons for this is that the whole 
line is being rearranged to phase C-130s 
into a double-ended line after the phase- 
out of the last B-d7 construction this 
month. 

But another prime reason is the fleni- 
hility of the huge plant- AA'ith crane 
service feeding any portion of the plan 
floor area, and a moderate production 
rate, there is no need to build the high- 
densih- production areas with mobile 
lines that characterize the |3roduction 
of Corn-air’s F-102A (AM’ June 11. 
p. SOI. 

The C-1 3fl is a Inw-densit>- airplane; 
it has a large wingspan and a long fusel- 
age and a high tail; it is not closclv 
packed like f.ockhced’s supersonic Staa- 
fighter, the FlfH.A. It takes elbow 
room to work around it. 

Hercules' Skeleton 

Basic C-1 30 stnicture is conventional 
hut built hv a mimhcr of what have 
l>ccn iincomcntional production tech- 
niques; integrally stiffened skins, inetal- 
honded assemblies, large forging.s, higli- 
strength steel and aluminum alloy 
parts, titaninni com|>oncnts, 

The integrally stiffened components 
were designed that way, probahh- the 
first case where that technique ivas 
specified in the layout stage. Some in- 
tegrally stiffened jnncls have been 
adopted into the Lockheed Constel- 
lation scries, but these were csscntiaTlv 
engineering changes made later in the 
production dci-elopment. 

Tlie wing center section uses "net” 
extrusions, which need onlv a single 
flat cut on each surface and one on 
each end. On the wing outer panels. 


"gross” extrusions arc used, which re- 
quite finish machining all orci. 

"Net” extrusions cost somewhat 
more |}ct pound, although the oscrall 
net cost is lower because of some redue- 
tion in machine time and the grcit 
reduction in the amount of chijjs pro- 

Geoigia Division has four giant 
Kcanicy &' Ttcckcr skin mills, two of 
which belong to the Ait h'orce and two 
to Lockheed- The Lockheed units, built 
a little later than the US.Al' mills, arc 
somes>’hat more advanced in capabilih’. 
nics' cost about a quarter of a millioo 
dollars apiccc. 


Lockheed production cn|inccts have 
developed .sCTCral tcchoiqucs for flic 
liot-foniiing of parts using electric re- 
.sistaiicc and inductance heating equip- 

Titanium parts ate formed on plastic- 
surfaced tools; the sheet is gripped by 
electrodes while sus)iendcd abos-e the 
tool, and tlic hammer strikes it down 
on the tool in a short time cycle which 
docs not damage the plastic surface, 
Plastic dies arc used also in the hot- 
forming of the magnesium parts on 
the C-130. The sheet is brought to 
forming temperature by heat applied 
through the jaws. Hot dies have not 
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Consolidated Electrodynamics 

300 North Sierra Madre Villa, Pasadena, California 
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Supersonic Tunnel 


Supcfsonic wind tumid is one of throe new tunnels tocciitli' added Jo the United 
Virenift Corpomtion's Rcscnicli OqxiThnciit. Others ore transonic, and supersonic which 
is Cii|Kible of siiimlutin^ s|iccds up to Mach 10. Mesihio top and bottom walls of supersonic 
tunnel iabovcj ]K'miit rapid changing of tunnel sliape to aclucvc a diluent Mach number. 


MamifncVitiiig Co. delivers tlic unusual 
landing gears. 

h'.arlv in tiic program some of the 
iooling «-.i5 Iniiit at I.ockliccd's Bnf- 
Isank. Calif., plant to designs Mi|)|)lic(l 
by Georgia PivKioii tool cngincecs- 
ijunntiti of enrrent tooling will allow 
for a production level a little over that 
t-allcd tor on flic C-1 30 scliediilc; there 
has been no iittcinpt to truil for a doiih- 
iing or tripling of the |irogr.im, as has 
been the ease with a few other military 

hotmal requiteinents for a different 
kind of combat transport were dc- 
letopcd to final fonii by I'actieal Air 
Cmiimaiid early in 1931. .\ir Materiel 
(himmand sent its requests for bids 
I'ut to the aircraft industrs hob. 2 that 


Preliminary Design 

The preliminary design office at ilur- 
Itaiik went into action and by April 
bad forwarded a few alternate designs 
to the .hir Ihiree. One of these designs 
was along the |>aek-plane line that hair- 
child used in tlie XC-120; tlicrc were 
.1 couple l ariants on the ba.sic iipswcpt- 
lai! layout that beeamc the C-HO. 
Other niamif.ietiiiers snbiuitted pro- 
posals also but Lockheed le-anied in 
June that their effort won the com- 
IX'tition. Two months later work on the 


piototi|)Cs licMii at Burbank. 

That inontn a crew of eight group 
engineers «.is integrated into the jjrc- 
liniinim' design offiec at Burbank to 
follow fhrongh on the C-130. By 
Match 1932 a niockup had been built. 
It was completely fimetional and mo 
bile. It could be loaded with eargo: 
its steel l-be.micd floor could take any 
normal loads. The first YC-130 
uioektip resiew wa.s held that mnntli. 
Lighting mockup and final configura- 
tion iiispeefion was in June 1932. 
Move to Burbonk 

In the fall of 1952 project engineer 
A. O. Broun was assi^ied to the job 
and imned temporarily to linrliank 
from Georgia Division, uliicli had 
earlier been given the jiroduction tc- 
sponsibilits for the airplane. Brown 
integrated his svstems engineers info 
the preliinmati' design groina and bv 
Jamiari 1933. the production de.sign 
uas far enough along to start mos ing 
intact groups liack to Georgia. 'Ilie 
emii|)letc transfer wa.s an easy jol). and 
took from Janiiarv to June 1933. I'ortv 
people had gone out to Biirbanlu by 
fime they were all back with a couple 
of exceptions. 

Bromi closed up the Burbank shop 
and left for Marietta. 

\[eanfimc file engineers had the 


unique ex|X'tiencc of mosing their 
nioiistrcms mockup to Nfarietta. It had 

10 be traiisimrted by sea. kislicd to the 
deck of an .\tiny Isngineers' transport. 
At Sasannah. it was off-loaded and lx- 
gan its march through Georgia. 

School children turned out on a 
half-day holiday along the route. A 
corps of telephone linesmen went along 
to cut and splicx; lines that were in the 
way. Hie draped shape. fornilcs.s like 
a dead whale, was trundled to its place 
ill the huge Marietta plant. 

in .\pril 193-1 there was a clevclop- 
ment engineering inspection on the 
VC-130. ITic big day was .August 23: 
the prototype roared’ off the ruiiwas 
and elimhecl out on a 30-degree flight 
path from Burbank to Edwards .-U'B. 

Ill OcteiUr 1934 the Air I'orcc con- 
ducted its contractor’s tcchnicai com- 
pliance ins|>cctimi on the YC-150. 

'1 he first production plane took off 

011 .April 7. 1935; first dcliscrics to the 
US.M' begin next week. 

'Ski-130' Version 

Earh next year a special ski-equipped 
Hercules will he delivered to the .Air 
h'orce for eohl-wc-.ither testing. Lock- 
heed's work began about one year ago 
to J requirement one scar older than 
that. 

I’rimarih the .Ait Eorec wanted to 
imestigiilc the ])crform.mcc of the 
C-i 30 ill a s|)ccial s ersion that could 
some day iKcoinc a supph transport 
for .\rctie operations siicli as the Dew 
Line. Major question to be .settled is 
wlieHier or not skis arc aetualK worth- 
while. There is one school of thought 
that bclicscs skis iieccssan- for opera- 
tions ill soft and deep snow. The other 
school says that there is so little soft 
and deep snosv in arca.s that would re- 
quire air siippls th.it tlic skis arc un- 
necessary- Mam Arctic art-a.s already 
hasc their snow and no more falls. 
M’hat is there as pari of the polar lee 
cap IS -SO wind-eroded and so solid!' 
packed, that it acts about like concretc. 

Tlie largest picsioiis ski insfallatioii'- 
were on Lockheed P2\'s modified for 
the Naw as .Arctic snppiv ships. The 
bulk of pa.st o|5eratioii experience has 
been with the venerable Dnublas C-47. 

I he skis on the C-1 30 have a foot- 
jirnit |)rcssure of 364 psf. Each of the 
main .skis is 19 ft. 6 in. long by 66 in. 
wide; the nose ski is 9 ft. 8 in. long 
and 63 in. wide. Ilicv retract to a 
nenirly flush position :ind have negligi- 
ble effect on the aerodynamic i>crform- 
ance of the plane. 

Ski Design 

I'or the C-130 overload gross weight 
condition at 124.200 lb., the ski instal- 
l.ition costs oiiK 3,000 Ih. That means 
that cargo loads of upwards of 30,000 
lb. Can be carried in the Ski-130. 

One of the reasons for the overall 
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OIL MAN in a hurry 


HeilCOPTEK OR BOAT . . . 

Z/fTEfN MINUTES OR TWO HOURS? 

Magnolia Petroleum Company an- 
swers its own offshore transportation 
problem with a Bell Model 47G heli- 
copter. Magnolia considers this versa- 
tile aircraft an indispensable time 
saver. ..ferrying executives and super- 
visory personnel, keeping its costly 
offshore operation moving, saving 106 
minutes from the time it formerly 
took to make the trip by boat . . . 
and it’s a morale builder, too. Work- 
ers know it’s only a matter of minutes 


by helicopter from rig to shore in an 
emergency. 

With float landing gear, the Bell 
helicopter lands anywhere, in any cli- 
mate, in severe weather. Lowest in 
initial cost and maintenance the Belt 
helicopter is backed by more than 
two million hours of flight experience 
throughout the world. 

For the complete story of Bell 
economy and reliability, write, wire 
or phone: 


Outstanding Job opperlunilies 
for quelifled engineers, 



fOKT WORTH, TCXAS 


63 





Propeller for 1649A Constellation 

Assembler tightens spiimcr fasteners for new hollow* aluniiiniui blade propeller made bv 
flamilton Standard Division, United Aircraft Corp,. for Lockheed 1649A Constelbtioii, 
1‘ropellcT diameter lias been increased from 15 ft. on the 1649C to 16 ft. on the 1649A. 
Esngities have been moved farther out on the 150'ft, wing. Main gear tread has increased 
from 28 ft. on the 1049G to 38 ft. on the 1649A, and since the gear retracts into the 
inboard nacelles this approximates the inboard engine solacing. 


light weight of the installation is that 
the skis "'cre designed according to 
aircraft instead of backwoods experi- 
cnee. Machined cap strips and bottom 
elements have been used, 

Miniiniiin gages for the skis were 
chosen on a unique basis; the designers 
assumed that the plane would be frozen 
to the ice and have to be dug out 
by a bunch of heavy-handed amnen 
equipped with picks. Kor that reason 
the Wtorii plate is i-iii. thick. 

The ski installations are attadictl to 
the main landing gear as in comcn- 
tioiial praeticc. Loads applied during 
ski landings are transfcrrcrl to the land- 
ing gear through the axles. There is 
auxiliary springing applied tlirousli 
knee-action linkages to compensate for 
the amount of energy normulh- absorbed 
by the tires. 

Ski Versatility 

Tlic bottom of the ski is covered 
with a layer of Teflon plastic over the 
plating to minimize friction in deep, 
wet snow. The bottom of the C-130 is 
coveted with fiberglass panels coscred 
with Teflon in order to protect the bcllv 
structure against ice impingement. 

The nose ski is steerable through 60 
degrees and is hydraulically rigged to 
hold the horizontal attitude cither down 
or retracted- nierc arc centering air 
springs for trasersing rougli terrain. 

Actually the snow ski is a lot more 
versatile than most |)eoplc hclicsc. Bnsli 
jiilots liavc been making water landings 


with them for years; they also permit 
landing in mud and marshes and on 
turf. But these extras arc not intended 
as routine for the Ski-1 30. 

Its primary purpose is to land on 
snow— the soft. deep, sticky kind or 
the hard-piiekcd, wind-eroded sastrugi 
ice of the polar cap. 

'Ilicse skis arc designed to be retro- 
fitted, should the Air I'orcc decide to 
order a batch of C-130s so equipped. 
'I'lici' could be shipped as a kit for depot 
retrofitting and provi.sions for the instal- 
lation could be .serialized on tlie assem- 
bl)' line, 'nic skis themselves, their 
mechanical elements and fairings could 
be a field kit. 

First KG135 Will Be 
Delivered in Spring 

Seattle— first Boeing-produced KC- 
135 jet aerial tunkcr svill be delivered to 
Strategic Air Command's B-52 base at 
Castle Air force Base. California, in 
the spring of 1957- 

Grcater speeds, 600 mpli. plus, and 
higher altitude perfomiancc of KC-135 
will eliminate the need tor high per- 
formance bombers to descend to lower 
altitude to refuel, which is now true of 
prop-driven KC-97, 

Brig. Gen. William E. Eubank. Jr., 
commands 93rd Bomb W'ing which is 
now organizing a training cadre for 
checkout of training crews tor KC-135. 
Castle will be the training center for all 
SAC units under present plans. 



m/sm-mG 

THE DIFFERENCE IN ATLAS 
DIFFERENTIALS 

• Every tooth a masterpiece 
in finish, fit and motion. Atlas 
dlH'erentlals are"precisioneered" 
to provide Nth degree accuracy 
in addition, subtraction and other 
electro - mechanical applications. 
The high seruitivity and minimal 
lost motion of precision Zero! gears 
...plus corrosion and wear resistance 
assure long life in every assembly. 
Atlas gears and assemblies are made 
to meet your design and specifica- 
tions. Have proved themselves by 
their acceptance and constantre- 
orders from the world’s largest users 
of electro-mechanical equipment. 
From drawing bi>ard to production 
line Atlas design, production and 
methods engineers and skilled tool- 
makers work with you on a job 
basis- Let them help you. Write 
for your copy of "Precision-eering 
Electro-mechanicel Equipment” 
to Atlas Precision Products, 
Philadelphia 24. Pa. 
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# Cherry Rivet 
I Research and 

' Development for the 
Aircraft Industry 
is a Teamwork Service 


An example of the teamwork serv- 
ice for a customer provided by 
Cherry Research and Develop- 
ment is the special iockbolt gun 
developed for fabricating support- 
ing spars in the stabilizer section 
of a jet aircraft- It was necessary 
to install lockbolts in a difli- 
cult-to-reach spot where head- 
room was less than three inches. 
Cherry Research and Develop- 
ment completed the project in six 
weeks from customer request 
through test prototype to com- 
pleted production guns. 

The Research and Develop- 


ment department of Cherry Rivet 
Division takes pride in solving 
new problems encountered by air- 
craft manufacturers and the mili- 
tary- Where specific conditions 
have been imposed the Cherry 
Research and Development pro- 
gram takes the lead in solving 
them as a service to our custom- 
ers and the industry. 

If you have a problem which 
standard fasteners or guns can- 
not solve, you can get technical 
help from the Townsend Com- 
pany. Cherry Rivet Division. P.O. 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 

9L SANTA ANA, CALIFORNIA 

Townsend Compony 


ESTABLISHED 1816 • NEW BRIGHTON, PA 

In Canada; Pofn>9M«r A Sirf/oeh Manu/ac;vrj>9 Company, Pd., Gananoqus, Onforlo 


GE Develops New 
Turbine Wheel 

Lynn, Mass-— General Electric Coiii- 
|>jii\'s .\itctaft -\cccssorv Dept, lias 
developed J new aircraft hydraulic tur- 
l) 0 |)iiinp, feature of which is a redesign 
of the turbine wheel. 

GE sass the new design adds an- 
other protection against turbine wheel 
oserspex-'ding with new light weight 
buckets whicli flv off liarmlcssly when 
.1 point above normal speed is reached. 

Last Eebtuary, after a Boeing B-i2 
crashed, a US.-kl' crash report said a 
turbine wheel overspetded and dis- 
integrated. I'ragnients of the wheel 
blasted thnnigh one of the plane's 
fuel tanks. 

Ilic turbine, powered by the B-i2’s 
low |)TCSsurt pnainiatic system, drove 
one nf the svstcin's alternators. How- 
ever. the turbine wheel w*as not a GE 
product. 

lire tinv buckets on the new GE 
wheel, Ciicli weighing only .03 ounces, 
arc fastened tn the hirbine disk b\' a 
single shear pin. If an overspe^ con- 
dition occurs because of a failure in 
the turbine wheel governor, nr nf the 
overspeed control, the pin breaks and 
the bucket is conC.iined with the tur- 
bine wheel housing, thus slowing the 

Hie new turbopuinp which the 
wheel driv es, called the Model AP-1 5. 
generates hvdraulic power to actuate 
landing gear, bomb hay doors, control 
surfaces and other components. Gear 
box is cliinioatcd in the ivew tntho- 
puinp, enabling power to be trans- 
mitted directlv to ,i high speed, ball- 
piston tvpe pump which produces 8 
gpni. of iivdranlic fluid at a pressure 
of 3,000 lb. per souarc inch. 

The CE .\ircraft .\ceessorv Turbine 
Dept. |)roduccs turbine driven ct|tnp- 
nieiit for the Biicing B-32. the North 
American F-S6D and the Martin B-57. 

West Coast Center 
For Research Opened 

Pasadena. Calif.— Cim.solidiitcd Elec- 
trodynamics lust week formally opened 
its Sl-5 million, 130.000 sq. ft. Engi- 
neering and Research Center here. Enr- 
thcr expansion is planned for carlv next 
scar when the coinpanv will lacgin con- 
struction on two additional I'O.OOO sq. 
ft. buildings on the Monrovia, Calif. 

One of Consolidated's largest proj- 
ects is providing electronic instrnmenla- 
tion for the 3,0f)(l-nii. test range from 
Patrick .\ir force Base to .Ascension 
Island, a range that will he nsed to test 
the Ait Force's intercontinental ballistic 
missiles. 



... 50 years of engineering history 
. . . product diversification 
. . . continuous expansion 

ENABLE SPERRY TO OFFER YOU 
UNUSUAL PROFESSIONAL OPPORTUNITY 


Openings For Mechanico/, f/ectrjcal & 
Aeronovtieaf Engineers In Practically Every Specialized field 






APPLY IN PERSON 

Doily Oncluding Sal.) Also Wed. Evei. 


PHONE FOR APPOINTMENT 

Fieldvlone 7-3600, 
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GREAT NECK, LONG ISLAND 
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AIR-TURBINE DRIVES 




The Answer to Jet Age 
Accessory Power Problems 


The need for hydraulic, eleclrie, and 
mechanical power mulliplica Acilh every 
major advance in aircrafl performance. 
The high air speeds nf loilay's jels dcmaiiil 
more hydraulic power for aerodviiamie 
surface and braking conirol, Widespread 
use of eleclronic equipmeni has greatly 
increaaed electrical rci|uireinems. The 
blistering surface heal of liigh-performance 
planes only compounds ihe problem- Not 
only must today's designer plan an acces- 
sory system that can meet increasetl power 
requirements, in much less space, hut he 
must l>c sure it can operate in hoi en- 


role and sclerlion of accessory systems, 
^'ilh a compressctl air supply alreativ in- 
legral with the airframe, the use uf air- 
turhine rlrives permits more efleclivc in- 
tegration of the airframe and (he accessory 
system. In many iiistanaiious. the same 
uir used in the esisliiig airducl svstem 
ran he used to spin sntall lurhinc wheels 
mounted on shafts. The»e. in turn, ririve 
generators, hydraulic pumps, fuel pumps, 
equipment, inechan- 


Tlie operating history of units tiow- in 
use, such as those on Boeing's H-h?.. shows 
that the simple, comparatively friction- 
free construction of air-turhine drives 
can greatly minimize wear and result in 
longer, more dependable service- In aildi- 
lion. they permit more effective paralleling 
of generators if required, and w'ith a 
ground source of air. can be tested without 
running the main engines. 




and other accessories. Install Where Power Is Needed 


Some accessory equipment now in use 
is grossly alTeclcol by heal. Direct drives 
attached to the engine, hydraulic motor 
drives, and gas lurhine power units 
(CTPL"s) — arc extremely vulnerable to 
high ambient temperatures. In atlditinn. 
they generate so much heat in operation 
that a method of removing the heal must 
he employed. Other limitelinns, such as 
jnarleqoflte luhriranls. heat pumps, nr the 
absence of extremely high-temperature 
metals mav preclude the use of these 
melhoH-s if thermodynamic requirements 
continue to grow. 

Heat Problem Changes 
The Design Picture 

The heal problem has beromc so com- 

imporlancc of integrating the accessory 
system as pari nf the basic powerplatil 
and airframe design elTnrI. In the absence 
of adequate alloys to withstand high skin 
lemperalures, designers now' see the ad- 
vantage of installing llierinal-conHilioning 
equipment and airducls as part of the air- 
frame design in order to cool surface areas 
as well as internal enniponenis. 

As a reliable, convenient source of com- 
pressed air, the jet engine provides the 
way to solve many of these problems. Air. 
extracted from its compressor, can he 
ducted to nearly any pari of ihe aircraft 
surface for purposes of cooling, houndary- 
layer conirol. and deicing. Since the weight 
of this ccjuipmeni is chargeable to the air- 
craft mission, it beenraes practical to use 
the common energy source — compressed 
air — for operation of the plane's entire 
accessory system. 

Air-turbine Drives Permit 
Integrated System 

This trend casts new* importance on the 



Operating on this simple prinriple. air- 
(iirbinc drives ran cffertivclv perform 
nearly every arce-yurv funriion aboard 
jet or turboprop aircrafl. 

Simpler Construction- 
Greater Reliability 

Air-Iurbine drives are inherently more 
reliable because ihcv require fiuvcr moving 
parts than any other mcthrsl nf generating 
power. Only one ciririent, rotating turbine 
wheel and -shaft is rcijiiirerl to drive the 
plane's eiccirical and hydraulic units, 
Compielely aulomalic operation is ob- 
tained by an integral control system. 
Whenever a load demand occurs, a system 
of signaling ami aclualing devices changes 
the unil's oiilpul to meet the power re- 
quiremems. 

Reliability of an air-lurbine drive 'Vslem 
is achieved by crossnmiiifoldiiig the 
plane's air supply ducts. Through this 
method, all units on the aircraft can 
operate from one or anv combination of 
engines- In miilli-cngine aircrafl. failure of 
one or more engine' wnubl not mean loss 
of accessory ptnver as long as one engine 
remained to supply bleed air. 



Air-liirbiiie drives and the accessories 
.ev operate may he located anywhere in 
c plane where power is needed- In the 
ts-52. for example, ten hydraulic lurlio. 
pumps arc distriliuted in both wings and 
the fuselage — close to the point where 
power is needed. Such versatile, functional 
cation is possible because air is relatively 
sy In Iraiisporl and because it recpiires 

Located aw*ay from the engine, these 
drives can eoiitrihutc to a sleeker airframe 
design by rutting engine nacelle size and 
'educing fronla) areas. Also, by installing 
;hem close to the "service area,” short 
hydraulic and electric transmission lines 
m be used. This results in a lighter and 

These advantages permit a significant 
.crease in aircraft speed and range, or 
payload. 

Forecast for the Future 

Ram]et and Nuclear Powerpfarrts — It is 
expected that air-turbine drives will plav 
an increasingly important role in the 
future, In aircraft utilizing a turbo ramjet, 


the turbojet portion of the engine may be 
shut down during the supersonic portion 
nf flight. This would mean that no mechan- 
ical pow'er w'ould be available from the 
main powcr{)i8nls for accessory operation, 
A fmciimalic system, however, could pro- 
vide accessory power under such condi- 

Anolher indiralion that more accessory 
power will be neeilerl in the future exists 
in the aniiripated reqtiiremenls for mielear- 
pirwcrcd aircrafl. Large amimnls of power 
may be ncecicd for speciali'zed functions 
associated w'iili the reactor. Remotely 
localetl air-turbine drives, linkeil with an 
auxiliary power unit, could supply a huge 
block of power wiilioiit a prohibitive in- 
crease in unit weight or size. 

G.E. Pioneered Air-turbine Drives 

General Kieclric’s AiriTafl .Accessory 
Turbine Department in Lynn. Mass, is one 
of the nation's prime supplier.' of air- 
turbine drives for aircraft accessory pot»er. 

Drawing on G.R.'s vast experience in 
pnaJiiring imliislrial ami aircraft gas liir- 
biiitw. this department has vunsistenlly 
atlvaneeii the stale of turbomolivc et|uip- 

iusl as General fCiectric piuneereil the 
“radical'' aircraft lurUisuperchargcr in 
1018. llirougli the Aircrafl Accessory Tur- 
bine Dcparlim’nl. it is now building air- 
lurbine drive equipment to answer the 
accessory power problems of the jet age. 

G-E Turbopumps and Turbo- 
drives help supply all hvdraulic and elec- 
lrie power on ihc Boeing B-b2 Slrato- 
forlress, Aral aircraft in history to use 
pneiimalic-driven power equipment for 
operating its entire accessory system. 

Driven hy air ducteii from the jet engines, 
C-K turbopumps and alternator ilrives 
supply 8 gpm at 2650 psi and Ot) kva at 100 
eps. respectively. Thev give Ihe big bomlier 
power for operating steering, control sur- 
face.-. landing gear, bomb-bays, spoilers, 
radar, lighting, and armament. 

G-E Fuel Turbopump 

This lank-mounled, airalriven unit pro- 
vides 86 gallons of vapor-free fuel per 
ntimile. giving North .Amerii*a's R-86D in- 
terceptor the extra fuel neetleti for after- 
burner nperalion. Characteristic of G-K air- 
turbine drives, the Afterburner Fuel Pump 
is lightweight and compact and can be 
funelionally located in the aircraft. 

G-E Turbosiorters 

Another appliraljon nf the versatile tur- 
bine is in the self-contained lurboslarler 
(used on the Marlin B-.5T) tvhitdi start.' a 
jet engine in less than 10 seconds. 

it is powered by hot gases resulling fnim 
the combustion nf an easily replaceable 
solid-propellant cartridge, Turlmslarlcrs 
eliminate the need for ground power starl- 
ing unils. minimize logistics problems, ajid 
increase jet aircrafl availability. 



Advonced Air-turbine Drives 
Are "In the Works" 

Genera! Kleclric's .Aircraft Accessory 
Turbine Deparliiieni- with facililies valued 
at mure than S15 milljcm, is carrying uul 
an extensive devebiprnciil program on ad- 
vaiice<i uir-lurliine equipment. I'nils w'ilh 
extremely high power lo-weigin ratios are 
already in advanrerl stages nf testing. 
These progrnnts promise poworfiil answers 
to aoresson* pow'er requirements that lie 

To find mil how G-K air-lurbine eqiiip- 
nicnl con help you mi" in ihe planning 
slages. I'onlact yiiiir General Klertrir 
Avialioii A Defnisc Indtislries Sales 
Ofiicr or wrilc Fur the de.scriplivp bni- 
cliute-s 011 the drives you arc inlcreslol in. 
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you need a Thermotlex - insulated housin g 



by Johns- Manville 


In the (lying furnace that is today’s 
jet aircraft — or missile — components 
must still deliver maximum perform- 
ance. That’s why so many manufac- 
turers of actuators, starters, pumps 
and electrical equipment are turning 
to insulated housings as developed by 
Johns-Manville. The.se housings are 
tailor-made for each component de- 
sign. They fit snugly and form a con- 
tinuous barrier against the scorching 
temperatures encountered at super- 
sonic speeds. 

Carefully fabricated of high-heat- 


resistant alloys, Johns-Manville hous- 
ings are insulated with Therrooflex® 
refractory fiber felt. They are light in 
weight yet possess unusual structural 
strength and rigidity. 

If your component is subject to 
failure from high temperature, get in 
touch with Johns-Manville, Experi- 
enced insulation engineers vrill plan a 
housing to give your component the 
protection it needs. 

Write to Johns-Manville, Box 14, 
New York 16. New York. In Canada, 
Port Credit. Ontario. 


11 Johns-Manville aIrcraft* »TmjSTR V 


72 


Closer Liaison Urged Between 
Tool And Airframe Industries 


By Irving Slone 

Los Angeles— Closer liaison between 
the machine tool and airframe indus- 
tries is necessary to speed solutions to 
difheuk production problems new air- 
craft designs will bring. I. H. Kaniine, 
assistant diief engineer, Convait (San 
Diego) Division of Genera] Dynamics 
Corn., stressed this proposition before 
production, tooling and design engi- 
neers attending the Second Annual 
Contour Machining Conference spon- 
sored by True-Trace Corp, El Monte, 
Calif, 

Emphasizing that thinking on both 
sides must be long range, Eamme 
pointed out that there is a four-year 
lead time from the design of a machine 



To a large extent, what Convair has 
in tlie F-102 in the way of materials 
and machining methods will be present 
in the F-106 interceptor and even in (he 
880. the medium-range jet transport the 
company plans to have in production 
by l96(l, Fammc said. Tire situation 
boils down to this: 

"Materials and machining will be 


virtually unchanged for the 9bU |ot 
transport because there is no alternative 
—because the machine tooler's lead tinic 
is as long as tire aiicrafter's. 

"But when we teach the stage of 
building airplanes for Mach i and 4 
speeds, there will be drastic changes. 
New materials will be necessary, and 
with them, new tooling methods. The 
machine tool builders need to be plan- 
ning now for that time." 

Machining Tolerances 

A common complaint from shop per- 
sonnel is the ever-increasing close ma- 
chining tolerances reouired by engi- 
neering, Famme declared. Machine 
tolerances ate relatively easy to hold on 
most operations to ±.010 in. From a 
weight standpoint, such a tolerance is 
unsatisfactory, he said. A machine op- 
erator likes to work on the high side of 
the specified tolerance. Hence, most 
machined parts tend to be on the plus 
side of the calculated weight, whicn is 
based on the nominal dimension. 

Closer tolerances will be specified 
in the future, Famme said. Tins means 
a greater machining problem. More 
and heavier equipment will be ncees- 



Orpheus in Ashton Test Bed 


Bristol Orpheus turbojet engine, which has completed more than 5,000 hr. running and is 
now developing 4,500 lb. thrust, is installed in an Avro Ashton test bed for flight develop- 
ment. Light weight engine is specified for Breguct Taon, Dassault Etendard VI, Aeifer 
Ariete, Icarus B-12, Hispano H.A 500 and the Fuji F.I.T.-1. It has Sown in Folland Gnot. 
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FASTENER PROBLEM 





New weight saving line 
of stainless steel locknuts 
for temperatures up to 800° F. 

New aircraft tlesigns contemplate speeds of Mach 2 and 3; missile designs 
push further ahead into the unexplored pniblems to he faced at speetls of 
Madl 5 and 6. Projected skin temperatures go liigher and liigher and in 
many cases pass the point where aluminum performs satisfactorilj'. As a 
result stainless steel will he siJccified for many of the ne«' generations of 
fighters and missiles. 

Fasteners, too, must be upgraded to meet tlie special rcijuircments im- 
posed by these projected speeds and higher temperatures. ESN.^’s solution 
is a new line of Tv’pe 305 stainless steel nuts designed to perform efficiently 
at temperatures up to 800° F; .silver plated to assure a constant locking 
torque, freedom from galling action and a high dcgiw of rc-ii.scaliility. 

The new 70LH series is significant!)’ lighter than the type of fasteners 
previously available for this kind of application . . . 16? lighter in some sizes 
... in otliers as much as 63S! 

Configurations in the 70I.H lines include the one and txvo lug, fixed and 
floating type anchor nuts; corner mounting t>pe and gang channel nut 
strips, most of which are illustrated above. Tliread sizes available in tlie 
anchor line for each configuration are 6-32, 8-32, 10-32 and M-28, These sizes 
witli the exception of 6-32 also are available in the gang channel nuts. 

Like all Elastic Stop nuts, those in the new LH series are self-locking, 
vibration-proof and high reuse Is guaranteed. 



saiy if luacbiniug is tu cuutiuue 
same manner. 

Closer tolerances result in less weight, 
wliidi means increased performance. 
As an example, Famme pointed out 
that a long-range bomber requires 0.8 
lb. fuel tor each pound ot aircraft 
weight. If a pound of weight is saved, 
not only is the speed increased, but the 
range is increased and there is a better 
cliance of completing the mission. An 
interceptor can obtain an additional 
foot of altitude with each pound of 
weight saved. 

Famme gave these figures: Each addi- 
tional .001 in. per square ft. adds .0144 
lb. for aluminum alloys and .0413 lb. for 
steel. 

Considering 100 sq. ft. of surface, 
this amounts to 1.44 lb. and 4.13 lb., 
respectively. 

For a supersonic fighter with alum- 
inum alloy skin and a wing area of 700 
sq. ft. (upper and lower surfaces total- 
ing 1,400 sq. ft.), the possible tolerance 
overweight penalty would be: —.000 + 
.010 in., 202 lb.; .020 in., 404 lb.; 
- 1 - .030 in., 606 lb.; 4- .040 in., 808 lb. 

This does not consider the milled 
areas of forgings and attachment fit- 
tings. 

Alloy Steel 

When aircraft for speeds of Mach 3 
to 4 are built, alloy steel will be used, 
Famme points out. For the same fighter 
with a wing area of 700 sq. ft. with 
steel alloy skin instead of aluminum, 
the corresponding tolerance overweight 
penalties possible from nominal thick- 
ness would be 578 lb., 1,156 lb., 1,734 
lb., and 2,312 lb., respectively. In a 
bomber, with perhaps a wing area of 
2,000 sq. ft., tlie weight problem be- 
comes serious with extreme Mlerance 
conditions, Famme said. 

Transition from soft materials, such 
as aluminum, to hard metals, such as 
steel, for aircraft and missile construc- 
tion has already begun and is progress- 
ing at an accelerate rate, according to 
a report of the Air Research and De- 
velopment Command, Famme declares. 
The report, lie said, points out that 
based on the same volume of material 
removed by machines, production util- 
izing the new hard materials will involve 
a 400% increase in machine tools, 
power and labor. Development of pro- 
duction techniques has not kept pace 
with weapon development, and few 
of the specialized tools required for 
this changing state of the art are in 
industry’s hands, Famme said. 

"It is feared that the plastic form- 
ing of materials to minimize the need 
for stock removal presents se many 
problems and complexities that no real 
solution can be obtained in time. There- 
fore, simultaneous coordinated effort 
must be placed on research and develop- 
ment. We need new methods of ma- 
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There are some flight emergencies a pilot can't practice— ex- 
cept in a simulator an the ground. For instance bad weather, 
night landing, abnormal turbulence, even engine fire during 
landing or takeoff, are just a few of the many flight emergen- 
cies which can be reproduced fully and realistically in Link 
Flight Simulators. 


In such simulators as this B-47B Jet Flight Simulator, pilots develop correct 
reactions and correct techniques to meet all flight situations— without risk of life 
or equipment— and at very little cost in time and money. 

There is no more economical way to train student pilots in the handling of nor- 
mal and emergency flight procedures than in a flight simulator. 

Pioneer and World’s largest Producer 
of Jet Flight Stmulolots 




structural plastic and electronics— in tite service of air 
power and air progress. 

These are examples of the manifold ways in which 
Goodyear Aircraft Corporation serves its dedicated task 
—that of Keeping America First in the Air. 


TO'- BOBHG 


To help Bo. 


mil the nation's largest production 
time. Goorlyear .Aircraft Cor|iora- 
askeil to gear its big Litchfield Park plant in 
the task and get it humming in a hurry, 
i host of major components— mass-produced 
ar— now being assembled into the vital 
riiiadu of B-.52 bombers by the Boeing Air- 
idune ('.cinipany. builder of these liuge B-jel mainstays 
of the I (died Slates Strategic Air Command. 


From the massive stub wing-root sections, center fuse- 
lage sections, to the exacting structural plastic railome 
wbieh forms liie ‘'stinger" at tbe plane's tail— Goodyear 
lias delivered llicsccomponents on time, on specification. 
In addition, The Goodyear Tire & Rubber Company 
provides huge fuel cells and tires for the B-52. 

At Goodyear Aircraft’s main Akron facility, important 
components are also being built for other aircraft and 
missiles- encompassing exacting skills in metalworking. 


(MTIkilE.ONSWC.SF«OM: COODi^EAR AIRCRAFT 


Plants in Akron, Ohio, and Lilrh/ield Park, Arizana • Rewarding Careers for F.nginee 



ANNOUNCING ANOTHER 
R&D ACHIEVEMENT 


Electric Motor Driven 
Hydraulic POWER PACKAGE 
For Guided Missiles 


ADEL has long been engaged In power unit research and 
dcvciopmenl programs for guided missiles and piloled 
supersonic aircraft. This has resulted in the production of 
small lighiweighi. reliable and self-contained auxiliary 
POWER PACKAGES. 

POWERFUL • SMALL • COMPACT • RELIABLE 

LIGHTWEIGHT • SUPERIOR PERFORMANCE 
These power units permit wide latitude in systems design. 
Developed, qualified and produced to meet or exceed 
exacting specifications. 


rclopmcnt, envelope incorporates 
valves and reservoir, all 

ing under complete, in-plant per- 
ncntal testing facilities required 


REMEMBER . . . ADEL can design, develop and 
manulacwre other airborne components to meet your 
reguireinenis. Investigate the complete ADEL 
laciliiies lor giialificotion testing which can contribute 
greatly to accelerate the progress oj your 
■engineering development projects. 


BURBANK, CALIFORNIA ■ HUNTINGTON, WEST VIRGINIA 



terial foiming and removal if the same 
quantity of dollar value of weapons is 
to be maintained," Famme declared. 
Mechanical Properties 

Machine tools of the future must be 
able to remove material without destroy- 
ing the mechanical properties of the 
remaining surface, he said, Physical 
properties can be restored by treatment 
but mechanical defects cannot always 
be restored and, being of an incipient 
nature, may result in failure. 

Famme mentioned cliemical milling 
as having unlimited future, calling this 
development a challenge to machine 
tool builders and designers which 
must be seriously considered. The lead- 
ing edge of the P-l 06 requires about 60 
min, to etch. Machining the part would 
require about four hours. 

Convair also is investigating tlic pos- 
sibility of machining forgings and other 
parts to an overall dimension somewhat 
larger than that specified, and then 
chemically milling all over to the blue- 
print dimensions. This may eliminate 
some of the warpage problem, and re- 
move the limitation on minimum wet 
thickness. Famme says. 

GE J79 Overhaul 
Capacity Available 

General Electric now has the ca- 
pacity to overhaul and service all the 
J79 engines it will sell in the next 
5-10 years, according to Everett W. 
Denison, manager, Manufacturing En- 
gineering, Evendale Operating Dept.. 
Cincinnati, Ohio. 

The Evendale overhaul facility now 
is fully occupied with oserliauling the 
older J47s. However, these will be 
phased out of USAF in time to free the 
OTcrhaul facility for the J79. Denison 
said it is unlikely the military demand 
for the J79 will take up all the slack 
to the extent that there won't be room 
for servicing J79s sold to airlines. 
Maintenance on J79 

Denison, who spoke before GE's 
recent Overhaul Symposium, com- 
mented on the $71,000 overhaul cost 
and 2,400 manhours overhaul time 
clialked against the J79 at the recent 
Tinker, Okla. AFB symposium (AW 
Oct. 29, p, 32). Denison said it should 
be understood these figures applied only 
to the first three J79s overhauled to 
date. More experience will cut these 
amounts to less than one-half, he said- 
It is unfair to compare the brand new 
J79 with engines which already have 
had costs lowered through accumulated 
experience. 

J79 consciously was designed for 
maintainability, said J. A. Munn, super- 
visor, of J79 installation engineering. 
Despite its advanced performance, cer- 




NAIIS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 
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F-104 STARFIGHTER-WORLD'S FASTEST JET FIGHTER- 
AMAZES VETERAN PILOTS WITH ITS PRECISE CONTROLLABILITY 


Originally developed for the U.S. Air 
Force as a day/night air superiority fighter, 
the Lockheed F-104 Starfighier is about 
to become operational with the Air De- 
fense Command— and soon thereafter with 
the Tactical Air Command. 

An exciting aircraft to fly, the F-104 
flashes through the sound-barrier rou- 
tinely, without a tremor— and possesses a 


responsiveness and stability unmatched by 
many planes of less spectacular speed. 
In easc-of-maintenancc. too, the F-104 is 
outstanding. Its unique basic design incor- 
porates many advanced features that re- 
duce on-the-ground lime and costs— thus 
adding extra hours of vital flying lime for 
the Slarfighier to defend our nation against 


Look 10 Lockheed for /er Leadership, too 

LOCKHEED Aircraft Cerporatien, Burbank, California 


tain features aimed at expediting main- 
tenance were worked into the design. 

The horizontally split casing has 
been carried practicaftj' continuously 
the length of the rotating parts. This 
construction has ev’en been extended 
to the J79’s turbine housing- Advan- 
tage is that while the efficient structure 
of the outer monocoque shell is main- 
tained. the various half sections may 
be removed (like cowling access doors) 
to have an intimate visual inspcch'on 
of the outer parts of the rotating 
members below, As this opens up both 
sides of the air-fuel flow path through 
the engine, foreign object damaK and 
extent of overtemperature readily can 
be assessed. 

Accessibility Key 

In jets where most of the damage is 
done either from loose runway matter 
upon take-off or overtemperature of hot 
parts due to fuel nozzle misalignment 
or hot starts, accessibility to the vulner- 
able parts is the essence of maintain- 
ability. 

Rcinos'ing tlie variable stator actuat- 
ing linkage rings on the J79 before 
opening up the forward compressor 
section only adds another ten minutes, 
Denison said. In fiict he does not 
see why it should take any longer, if 
as long, as a simibr ins|>cction on a 
eompanihic dual-spool engine. The 
variable stator blade angles are set upon 
original inamifacture and should not 
liaic to be readjusted upon replace- 
ment unless some damage to the ex- 
ternal linkage destroyed the original 
adjustment. 

Afterburner spray bar inspections 
and replacements were simplified, at 
no cost in weight or performance, by 
mounting the sprav bar on its osvn 
frame and sandwiching the assembly 
behveen the turbine frame and the 
afterburner pipe. 

Production Problem 

Not all features which could have 
increased maintainability were added. 
For example, manufactiiring the tur- 
bine disks so accurately that they could 
be interchanged without rotor rebal- 
ancing would have cut this operation 
out of maintenance, but the idea was 
dropped when it was estimated the 
manufacturing headaches necessary to 
achieve this turbine disk accuracy 
w'ould more than offset the main- 
tenance oin. 

Gener^ Electric’s overhaul facilitv 
at Evendale was established in 1952 
and has grown to a capacity of 350 
engines per month from its original 
capacity of 105 per month. The effort 
has been directed towards increasing 
the systemization of the overhaul line. 
The result of this systemization, says 
Denison, has been cutting down the 
engine cycle time through overhaul 



ZvaTijfiara Ojfkwv 

. in Greek means weapons systems; .md, with ihe catapult, 
the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages. 
Today's weapons systems concepts are tremendously more complex 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries 


At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look. Bell is concerned not only with 
today's problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in adv.nnced missile design. To the creative engineer 
desiring top assignments, this is an opportunity to work on a completely 
new weapons system. For qualified 
engineers with a B.S. or advanced 
degree, Bell is offering positions 



Dept. F. 


P. O. Bex I 


Buffalo 5, N. Y. 
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Boeing selects new 
Westinghouse 
electrical system for 707 

AIRLINES ASSURED MOST ADVANCED PERFORMANCE BY 
NEW BRUSHLESS ©ENERATOR, NEW MAGAMP * REGULATOR. 
NEW STATIC CONTROL PANEL 

Boeing engineers will achieve both system reliabilily and reduced maintenance for 
the new 707 Strato-Linerasa result of choosing in tegrateda-c systems developed 
by Westinghouse. 

The rotating rectifier a-c generator eliminates commutators, brushes and 
collector rings. It does away with the troublesome maintenance problems that 
these components force on other systems. Excitation is self-contained in the 
generator— no vulnerable power cables between the generator and exciter. 
Static circuitry gives sealed-in accuracy, assures system reliability. 

The systems are tailored to meet the requirements of the airlines using three 
or four generators rated 30 or 40 kva, and, of course, the systems have 
automatic protection. 

Contact your Westinghouse sales engineer for complete information about 
this new integrated electrical system, or write: Westinghouse Electric 
Corporation, Aircraft Equipment Department, Lima, Ohio. rjiaoas 


you CAN BE SURE ...iFiT^\A^stinghouse 




HORIZONTAL H YD R OT E L - PART OF 

ROHR’S MULTI-MILLION DOLLAR TOOL KIT 


This 36" X 120" Cincinnati Horizontal Hydrotel 
shown above employs three different tracers, a 
360-dcgree tracer, a depth control tracer for con- 
tour milling, and a rise and fall tracer- It assures 
extreme accuracy for very special Rohr jobs. 

With this and hundreds of other heavy, modern 
manufacturing machines, Rohr produces over 
30,000 different aircraft parts for builders of many 


of -America’s leading commercial and military 
planes. This is, of course, in addition to Rohr’s 
fame as the world's largest producer of rcady-to- 
install Power Packages. 

For full production facilities — for design and 
engineering know-how, look to Rohr to build more 
into the aircr.aft parts you need- 
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to 20 davs from the original 40. The 
goal is 12 days. 

The money time and effort ncccs- 
sar\’ to build this overhaul facility 
makes Denison somesvhat dubious 
that c\en the big airlines really «ou!d 
be willing to spend the ser’eral mil- 
lions iicces.saty to continue their 
present policr nf keeping their engine 
overhaul ‘'in-housc.” 

Reasons «liy jet engine nr erliaul is 
so expensive appear to center .iround 
the need to get a high cost, complex 
item back into revenue producing 
service in the minimum time with the 
greatest assurance of operating rciia- 
bilitv. To do this with the manpower 
Icycis which ate realistically available 

specialized equipment such ,is chemical 
and ultrasonic cleaning equipment, 
elaborate fuel sv.stem test benches, 
rotor baUinciiig rigs and spin pits, com- 
pressor and turbine blade recondition- 
ing equipment, tailored jet engine as- 
sembly and handling tools, and 
accurately instrumented, sound-proofed 
test cells. 

Current talk on the problems of in- 
troducing jet tnins]5orts into commer- 
cial aviation indicates that while the 
jet tnm.sport could be a verv big money- 
maker in the air if all goes well, it 
won't take too much time on the 
ground to put the operation in the red. 

Other speakers, with backgrounds in 
both milit.in- and commercial overhaul, 
emphasized that those airlines ciintcm- 
plating tlicir own overhaul facilities 
should get started on them right now— 
any delay will make them ton late for 
the present infrodiictiim schedules of 
the new jet transports, lliis is because 
the manv peculiarities and large scale 
operations which arc needed for jet en- 
gine overhaul prevent the job being 
done overnight, or even in a eoiiplc 

Needs listed included teal estate 
[from the standpoint of space and 
neighborhood objection to noise), sew- 
age disposal of cleaning chemicals 
(which is drastically curtailed by gov- 
ernmental restrictions in certain locali- 
ties), cooling and clcrming water, and 
trained skilled labor. Tlie.se arc part of 
the longer range contingencies which 
must be planned for now. 

^■urthe^mo^c. intelligent planning at 
this time can result in considerable sav- 
ings. TW'A pla)is to use the test cell 
exhaust; stack cooling water heated bv 
the exhausts of the overhauled cneiiics 
on check-out runs to substitute for a 
heating plant for their overhaul build- 
ing. 

Tile worst part of the jet transport 
overhaul picture may come early in their 
iutrodnetory phase since the new en- 
gines arc expected to have shorter use 
durations between overhauls (500 hr. 
is a present estimate). 








OMNIGATOR 
^ MARKS 



More channels, increased cransmictiog poxver, tripled' band width, 
whisrle-scop tuning, increased speaker output— all these up-to-date fea- 
tures plus many others are offered in the sensational new Omnigator 
Mark II. Printed circuits plus the most advanced electronic refinements 
make all this added performance possible in the same compact single- 
package navigation and communications unit which has made the 
Omnigator the most popular, the most respected, the most accurate 
(proved by government test) of all popular business-plane Omnis. 


CiMiMMjdc 

NO OTHER RADIO GIVES YOU SO MUCH 
IN A SINGLE, COMPACT UNIT 
27 CHANNELS eiva you omple crystal ca- 


BUILT-IN 

WHISTLE-STOP 

TUNING! 

Pioneered 
by Narco 
four years ago. 


LARGE SCALE COURSE SELECTOR p 


IMPROVED COURSE INDICATOR » 


IIS LOCALIZER reception lor Instrument 

75 Me MARKER BEACON RECEIVER. 
VHP RECEIVER 108 to 137 me for crystal 


control centers, Unicooib 

See your Narco dealer 
i for n- 


narco 


NATIONAL AERONAUTICAL CORP., FORT WASHINGTON, PA. 
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PRODUCTION BRIEFING 


Stanley Aviation Corp., Denser, Col- 
orado, is doubling its tacilities to BO.OUO 
sq. ft. for the inanufacturc of airplane 
ejection seats for US.M'. Other air 
crew escape dcs iccs also arc under con- 
sideration. 

Boeing Airplane Co., Seattle, reports 
that standardization of scaffolding saved 
more than S500.000 on its tooling pro- 
gram for the KC-1 35 jet tanker-transport. 
Scaffolds, which permit the workers to 
reach various parts of the airframe were 
formerly eustoni-built for each job. Now 


Boeing has set up standardized scaffold- 
ing which can be tailored "crcctot-set" 
fashion for each job. Each se.iffold plat- 
form is equipped with its own lighting, 
clcctricjl and compressed air outlets, 
and fitc extinguishing sprinkler system. 

Detroit Broacli and Machine Co. is 
building a fifteen thousand sq. ft. addi- 
tion to its plant m Rocliestcr. Midi., 
because of the increased need for 
broaching tools. 

Ultrasonic soldering is claimed by 
Accnistica As-sociates Inc.. Glcnwoocl 
Liindiii|. N. Y.. to be more cffectnc in 
.some cases than clicmical fluxes in 



Modglin specializes in prompt delivery of 
quality ducting for liquids and gases. Lead- 
ing contractors use Modglin ducting for fuel 
lines, air inlets, exhaust outlets, oxidizers, 
heat exchangers, cabin heaters. All ducts are 
manufactured in one complete plant by 
skilled technicians. 

CctdetaiIsfromaModglinSales Engineer. 
Inquire about Modglin facilities to design, 
fabricate and assemble any metal component 
for aircraft, missiles and rocket engines. 

Call, write, wire now for immediate 
appointment. 

Send for 

Facilities Brochure 



Aerojet General Carp. 
Aiflesearch Mfg. Co. 

Convair 

Douglas Aircraft Co. 
Firestone Tire & Rubber Co. 
Fletcher Aviation Co. 

Grand Central Rochet Co. 
Lockheed Aircraft Corp. 
North American Aviation 
Radioplane Co, 

Rheem Manufacturing Co. 
Rochetdyne 
Rohr Aircraft Corp. 
and many other leading 


AXodglin. Co., Znc.- 




Melal Products Divi: 

323SSAN FERNANDO ROAD • LOS ANGELES 65 • CLinton 6-2213 



assuring a good bond. Tire ultrasonic 
vibrations are said to cavitate and erode 
the oxide wliicli must be remos’cd be- 
fore the solder can unite with tlic parts. 
Shown above is an Acoustiea Mullatd 
ultrasonic soldering iron being used 
to fill in a iriuw hole in an aluminum 
casting. Tiiis method can join alu- 
mimnn to itself and its alloys as well 
.IS to dissimilar metals such as brass or 
steel. 



Div.. Illinois Tool Works. Elgin, 111. 
Called Semspak (R), the driver’s car- 
tridge liolds sixty #8 screws (slightly 
less #10’s) and will accommodate 
lengths from in. to li in. 


Mallorv-Sharon Titanium Corp,, Niles, 
Ohio, will use this vacuum furnace, 
whicli they say is the largest of its kind, 
for reducing liydtogcn content and an- 
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nc.iling titanium sheet before shipment, 
'l ire fimiacc lias a charge space of 4 x 
4 X 12 ft., can process several tons [>er 
charge, a maximum operating tempera- 
ture uf 16001'. and ean be evacuated to 
one-millionth of an atmospliere. It was 
built for Mallorv-Sliaroh by \\'esting- 
liouse Electric Corp. Radiation ele- 
ments |Movidc tlic liciit and radiation 
sliields suppliint the usual refractory 
brick and tlieimal insulation. 



Pines Engineering Co., .\iimra. III., 
uses a six ton tube bending press to 
handle up to 1 in. O.D. steel tubing. 
The press makes 1,700 to 3,000 bends 
per hour. 



Canadait, Ltd., Montreal, Canada, 
eliccks out four wheel bogie linkage for 
Ihcir CL-2S (RCAK CP-1071 coastal 
patrol aircraft which is being built for 
the Roial Canadian Air I'oree. Tliis 
experimental set-up was part uf Can- 
adair's program in redesigning a Bristol 
Britannia fur patrol nsaige. 

Univetsal-Cycliips Steel Coqi. hopes 
to fabricate faith large inoKbdenuin 



IF YOU'RE A FAIRLY RECENT GRADUATE, or getting your degree 
soon, you know the job situation. Whether you're thinking about 
your first job or considering a new one, just about everybody 
would like to tell you his story. 

And we’d like to tell you our story— about working at the 
Southern California Cooperative Wind Tunnel, and about living 
in Pasadena. If you are interested in aei-odynamic development, 
whatever your degree, we think you'll find a great many advan- 
tages here. CWT jobs offer challenge and variety. Southern 
California provides every kind of recreational activity and out- 
standing centers for advanced study. 

No need to send a resume or make any immediate decisions. 
Just mail the coupon below for the CWT story. 


CWT 


Operated by the California Jmiilute 
of Technology. Owned by Convair, 
Douglas, Lockheed, McDonnell and 
North American. 


CWT is eoneemed with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 
ment of high-speed aircraft and 
guided missiles. 




Southern Colifornio Cooperative Wind Tunnel 

950 South Roymond, Posodena, California 
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Out of CPTs 30-year experience came the engineering 
anti drawings for the landing gears for botii these 

And out of CPT's giant precision manufacturing 
facilities are coining the landing-gear 
slii(>-»ets to speed the day « hen fleets of DC-8's 
and 707 ’b will (ly on scheckded (lights. 

Put CPT's wealth of experience and facililies 
to wort now on your projects ofTomorrow. 

No other landing-gear builder has CPT's combination 
of experience, knowledge, and facililies. 


ENQINEERSi If you would like to work at 
CPT on airframc-componeiil design ptobUms, 
write us- Lilieral profit-sharing and tciireinenl 



CLEVELAND PNEUMATIC TOOL CO. 



See Foote Bros. Hist for aii 

of your gear and geared assembJy needs! 


There’s a good reason why many of the 
nation’s leading producers of aircraft engines 
and air frames see Foote Bros, first for precision 
gearing, power transmissions and all types 
of mechanical actuators. It's because 
Foote Bros, offers unmatched experience 
in design and production engineering 
plus complete facilities for precision 
prototype and volume production 
... as well as complete testing 
facilities for proving out 
performance before delivery. 



FCUTEfB 


lOS. 




SAVE 

Precious 
Assembly Time 

A leading aircraft company says— 

“Laminum Shims simply p-e-e-1 
down to exact size. This takes 
about a minute instead of a half 
hour’s grinding time. As toler- 
ances become tighter, Laminum 
Shims area must.” 

Laminated Shims of Laminum® 
are made to your exact blueprint 
.specifications— of Brass, low car- 
bon Steel and Type 302 Stainless 
with .002" or .003" laminations. 
Also in Aluminum with .003" 
laminations. 

FREE ! Acttiai sample of Laminum 
and Engineering Data File. 


o LAMINATED p 
O COMPANY, INC. O 


IJiitls in an inert atino.^.plicrc iiisklc 
this pilot plant at its Bridges illc, I’.i., 
rtscatcli and development tenter, 'ihc 
enclosed room. Universal sass. n-ill 
make it pirssiblc to heat and form 
niolybdennm ami otiicr refnictory 
metal ingots into fo^ed and rolled 
products in an inert gas atmosphere 
hetweeu 3s00 to 40001'. •■MoK" 
'vliieh melts at 4,7001' tends to cor- 
rode cxees'ivclv nlieii it reaches tem- 
peratures where it tan he worked. The 
room will ha\c three ait loeks-imc for 
cquipincnt. one for .snpplics and one 
for personnel. T he first hvo will be 
conventional tunnel stnietnres with gis 
tiglit dorrrs at either end, and pumping 
equipment to exhaust air. The air ^ock 
for [xmamne) will consist of t"'o doors 
lined witli diaphragms amfonning 


closcU to the sha|x; of tlic Inunan 
ho(K. .\ir-cooIed “spiice suits” «ill 1x' 
luimted. Inside the room tUe\ will 
hook up to intake and exlumst'maiii- 
folds. 1 \\v crash doors arc .idtietl for 
emergencies. Uiiiscrsal-Cselops is eim- 
struetiiig the nesv plant in tonjmiction 
vsitli the Xas v's liuceau of .\eronautics 
and expects that it will be in operation 
by 1957. 

Baldwin. Lima-Ilamilfon Coq). SR-4 
gages installed in os’crhead crane pick- 
ups saved oser 407r time in sseigliing 
materials for iiis’cntory eoutrol. aceorcF 
ing to Channel Master Corp., Mllen- 
ville. x.l. hieter in crane oper.itcjr's cab 
allows him to fake imentors records as 
he moves material clomi the prodnetion 
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A great step forward in the automation of fuel systems 


1,200 hour Dry Run” torture test 
Proves Reliability of 
HY-)l* Fuel Pumps 




WHO'S WHERE 
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PROGRESS REPORT ON PROJECT VANGUARD 


General Electrie X405 Being 


Readied For Flight Testing 


”Flyal)le” model of G-E rocket engine on schedule 
at fully inslruinentcd Malta, N. Y. rocket test station 


Gcnml Electric’s ne\>- XIOS rocket eiipine lias alicaily 
compirleil many successful sialic lest runs — only a year 
after General Electric was awarded a contract to build the 
first-slape powerplant for the VANGUARD rtjckel. N<iw 
being qualified for (light test, the G-p; X105 is scheduled 
for early delivery lo Martin-Baltimore. builder of llie 
VANGUARD airframe and prime contractor for the earth 
satellite launch vehicle, 

When the l>i>li<|iii<l XHI.5 launches llie finiess. three- 
stage VANGU.ARD rocket during the International Gcq- 
physical Year, it will produce more than 27.000 pounds of 
thrust and have a burning time of about 150 seconds. 
At burnout 36 miles above the earth, the Xd05 rocket 
engine will have accelerated the VANGU.ARD rocket to a 
speed of 4000 niph — more than a mile a second! 


The ativancerl G-E powerplant is currently under- 
going detailed qualification testing at the Malta. N. Y. 
rocket test station, operated by General Electric for the 
U. S. governnienl. Fully instrumented. Malta's advanced 
engine and componcni testing facilities have enabled 
C-E rocket engineers lo make rapid progress in the de- 
velopment of the X405. 

Superior performance of G.E.'s XlCo is the result 
of iitorc than a decade ol General Electric rocket engine 
experience. The new pow erpiant marks another milestone 
in G-E rocket engine progress, is another example of how 
Genera! Electric today can provide the U, 5. rocket and 
missile industry with highly reliable, high performance 
rocket engines unmatched qualitx . (Jeneriil Elec- 
tric Compaity, C.iiiciitiiali 15, Ohio. 2X4 



FULL ENGINE SYSTEMS TESTS simulate X-W.S flight require- 
mems. duration of actual V.ANCUARD first-stage run. Aliove, 
C-E technicians install X405 engine in rocket lest pit in Malta. 


X405 ENGINE RUNS ARE CONTROLLED from blockhouse, 
adjacent lo firing pit. Completely insirumcmed lest cells record 
continuous performance data during close-lo 150-sccund run. 


Tigress (s Our Most Important deduct 

GENERAL® ELECTRIC 





Engineering positions are open at 
several Gtannini locations for career- 
minded young men-write for details. 


Giannini 


FflECISION 
INSTRUMENTS 
AND CONTROLS 


WESTERN POTENTIOMETER DIVISION 


G. M. GIANNINI & CO., INC., 918 EAST GREEN STREET, PASADENA, CALIF. 


AVION ICS 


Auto-Tester Finds Fault, Details Repair 


By Pliilip J. Klass 

Automatic line maintenance testas 
can now be designed which w ill enable 
a relatively unskilled operator to cheek 
nut practically all ot the 'ar ionic. In- 
drnulic and pneumatic systems in an 
airplane or missile in less than ?0 min., 
according to Sperry Gr roscepe Co- 

'llic equipment can fell tfic operator 
not only which dements arc at fault, but 
where to find a replacement, the tooh 
needed, procedure to be followed, and 
an estimate of airplane. missile down- 
time for the opcnition. 

Thus more as’ionic equipment, not 
liss, may be the answer to current 
jjrcssing military maiiifenance. teelinical 
nranpower and training problems. 

Under Development 

Sv'stcms capable of performing inanv 
of these tasks for a \-arict\ of different 
weapon sy.stenis and siib-ssstcnis are 
now under dcrclopincnt at S|)ern' and 
elsewhere. The techniques needed to 
build the sophisticiitcd ciieck-ont systemi 
described abo\ c, which tells esen thiiig 
hut the opcr.itor'.s age and weight, 
cither c-xist today or arc close at hand, 
according to S|)crry. The com[>anv re- 
cently demonstrated a working mock-up 
of such a sy.stcm which it calls RACF- 
Rapid Automatic Check-out I'qiiip- 

RACE will he designed to calibrate 
itself before cacli measurement and 
to check its own ix;rforinancc at 
periodic intervals. If it diseosen; an in- 
ternal fault, it will automaticalh' pin- 
point the faults clement just as it doc.s 
when testing a weapon svstcni. 

Change in Thinking 

Biggest obstacle to carlv and wide- 
spread use of RACK-type svstcm.s is 
not technological but rather the rcsiilu- 
tionars clnmgc in military and inehistrv 
thinking and orgaiii/ation svhich must 

h'or example, dcs'clopmcnt of the 
automatic check-out equipment must 
he launched simultancousls- with that 
of the weapon .system it is to test, not 
scseral soars later. 

Tlic weapon system must be designed 
to |>cnnit the automatic tester to gain 
e.asy and speedy access to critic.il suit- 
ages and circuits, and this mav add to 
the cost, size and weight of the sveapon 

Extremely competent aiginccrs svitli 
svide knosvledgc in the sveapon systems 
field must be assigned to tlic task of 
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Designtd and built to the most precise demanding specifications of the 
Avionics-industry, Celco components give better pcriormance with less 
weight and space. 

1. Thin-gauged, grain-oriented nickel alloys yield improved 
performance. 

2. Glass, asbestos, silicone, and polyester film insulations 


3. Latest epoxy and silicone rubber encapsulation techniques 
highly developed at Celco. 




THREB-AXIS 


designing automatic check-out cquip- 
iiiciit. And if the system is to perfonn 
tlie functions of test equipment, in- 
struction book, and even supply fas it 
potentially can), development responsi- 
bility will cut across the line of ac- 
tivity’ of a number of different groups 
both within military and industrs' 
organizations, and this must be resolved. 
Growing Activity 

Despite these problems, Sperry is 
convinced that tlie RACl£-typc ap- 
proach is the logical answer to the 
growing complexify of military weapon 
systems- It has backed this view with 
consider.ible company money to carry 
out basic research and development in 
this field, according to David Keim. 
engineering department head of Sperry's 
Microwave Electronics Division- This 
work is centered in the division’s 
Weapon System Support Section which 
is developing automatic test equipment 
for both its own programs and for 
weapon svstems of outside contractors. 

Sperrv is far from alone in this field, 
althougfi from public disclosures to date 
it appears to be one of the leaders. 
Other firms known to be active or 
interested in developing automatic line 
maintenance check-out equipment, of 
varying degrees of sophistication, in- 
clude: Associated Missile Products, 
Color Television, Electro Instruments, 
Farnsworth, General Fllectric, Motor- 
ola, Northrop Aircraft, North Ameri- 
can’s Autonctics Division, Polarad, and 
Strombcrg-Carlson. 

Mointenonee Automation 



Seven years ago Sperry began the 
studv of the design of a scmi-autoinatic 
tester for a radar system. Subsequently 
it built semi-automatic field testers for 
a Navy fire control system and the 
Atnjy’s Skysweeper anti-aircraft system. 

During this period industry was de- 
veloping new techniques for u.sc in 
electronic digital computers. Sperry 
recognized that these could open the 
door to fully automatic testers, greatly 
speeding the check-out of a weapon 

In 1955. Sperry decided to take a 
svstcms-enginccring look at the overall 
problem of automatic check-out and 
the possibility of developing basic tech- 
niques and liardware whicli could be 
applied to a varietv of weapon systems. 
This study indicated that nearly all of 
the manual timc-consiiming steps in 
line maintenance could be performed 
automaticalh', and thus fat mote 
quickly, using fewer and less skilled 
^r.sonnel, 

A brief review of present line main- 
tenance procedures will point up the 
wav in which the operation can be 
automated. In many aircraft now opera- 
tional. each major sub-system requires 
its own specialized piece of test equip- 
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Giant' Tube 


Giant klystron tube, inenswing more than 
10 ft. in height, can gciicwtc lOO kw. 
aserage jiover and iiiorc than one mega- 
natt of prak pulse power. 'Ihc new X626 

ever developed bv its maker. Litcl-McCnl- 
kmgh, Inc., San Bruno, Calif. 

ment and often its own spccLilist to 
operate it. \l'hcii the tester has been 
L’onnccted into the ss-stem, the operator 

(1) Rc-.id tc-st instructions to deter- 
mine required switch positions and 
operating sequence. 

(2) Set tester controls to specified 
positions. 

(3) Read tester iiistmmaits. 

(4) Compare thi.s reading with those 
in test manual to sec if eiirrcct value 
has been obtained. 

(5) Decide what test should next be 
made, biiscd on previirus re:iding, to 
isolate system malfunction. 

(6) Repeat steps 1. 2, 5, 4 and 5 until 
fault has been isolated to one dement 
of the system, 

(7) Locate replacement )>art and in- 
struction book that gives installation 
and adjustment procedure. 

(8) RepL-icc defective element. 

(9) Run through complete check-out 
procedure to assure system is operating 
satisfactorily. 

TIic use of “Go, No-Go’’ type indi- 
cations on some recent line niainten- 


QUALITY 

MAGNESIUM 

CASTINGS 



A MAGNESIUM SAND CASTING at Ihe Dow foundry. Many kinds of eaallnga are pro- 
duced— with quality alandanU to meet the special neetL of rho aircraft industry. 


. . .for the Aircraft Industry! 

ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 

PERMANENT MOLD CASTINGS 

PLASTER CASTINGS 

YOU NAME THE CASTiNt:. Dow can supply you with any 
shape or size requived. Specialized inspection techniques 
rigidly maintain your standards and specifications. 
Heavy-wall or tliin-wall, the best — and surest — answer to 
your problems are Dow magnesium castings! Contact your 
nearest Dow sales office for additional information. 


THE DOW aiEMICAL CO.MPANY 
Foiintlry Sales. Bay City, Michigan 
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il l Aircraft Controls 

chosen as components in F-102A pilot assist system 



This Application is just one of the many in which the aircraft 
industry uses Barbcr-Colman "Micropositioner" ultra-sensitive 
relays for precision control. These polarized relays operate on 
input powers of 50 microwatts to 1 inilliwatt and are available in 
a wide selection of coils, enclosures, mountings. 

The complete line of B.irber-Cnlman aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra sensitive Relays; Thermo-Sensitive Ele- 
ments. Write for literature or consult the Barber-Colman engi- 
neering sales office nearest you: lais Angeles; Seattle; Baltimore; 
New York; Montreal; Melbourne. 

Bai-ber-Colman Company 

DEPT. L, 1422 ROCK STREET, ROCKFORD, ILLINOIS 


Capable of supersonic performance in level flight, iheConvait 
F-I02A is equipped with a Minneapolis- Honeywell combination 
Pilot Assist System and Yaw Damper System that serves 
most of the functions of an autopilot- To carefully monitor 
the Pilot Assist System at all times and prevent hard-over sig- 
nals, three highly dependable Barbcr-Colman ’Micropositioner" 
ultra-sensitive relays ace used. 


AIRCRAITT CONTROLS . AUTOMATIC CONTROLS • INDUSTRIAL INSTRUMENTS . SMALL MOTORS . Al R 01 STRI BUTION PRODUCTS 
OVEROOORS AND OPERATORS . MOLDED PRODUCTS • METAL CUTTING TOOLS • MACHINE TOOLS • TEXTILE MACHINERY 




ancc testers has simplified the fore- 
going to a niodcnitc extent. 

In Sperry's R.^CI'.. opcr.iting instruc- 
tions and the test priigtam can be 
stored on puiiclied tape, cards, or mag- 
netic tape, according to .\rtluir 5\’itteii. 
engineering head of the V\'capon Sys- 
tem Support section. This -assures that 
the tester, unlike a Iiiiman. will ahvajs 
follow the same s'Stcniatic test pro- 
cedure without lusiiig to make refer- 
ence to instruction niamials. It replaces 
step (1 ) above. 

.\ulomatic switching desiccs. oper- 
ated by the taped program, connect 
into the desired eiicnit of the svstem 
under test, introduce the required signal 
and bring out the resulting signal, coi- 
vespondini to step (2) above. If the 
test requires a lengths- waini-np or 
stabilizing time, RACK goes onto suc- 
ceeding tests, comes back later for the 
desired measurement. 

The measured signal is automatically 


compared svith the desired value that 
is stored on the progr.im tape and a 
decision antomatic-allv made as to 
whether the measured \a1uc is within 
aceeptabic limits. This task, correspond- 
ing to steps (3) and (-4), is not c-asy for 
drnaniic signals whose magnitude 
cfiaiiges with time. 

Logical Decisions 

If the mc-asured \a1uc is outside al- 
lowable limits, indicating a fault. R-\CE 
will automatic-ally shift to another pro- 
gram (sub-routine) stored on another 
tape to obtain instructions for subse- 
quent tests needed to track down the 
fault. This corrc.sponds to Steps (9) 
and (6) abos-c. 

To pinpoint the source of the fault 
may imolvc RACK decisions based on 
nioderatcls' complex logic, according to 
^\'ittcll. i’or example, the decision may 
depend upon the inter-relationships of 
several measurements. For this reason. 


WeaFhervision Display 

At Central Ait Defense Force tlcadqnarteis. 

Grandview AFB. Mo-, closcd-ciiciiit T'%’ and 
tw'o-way commurucatiuiis to a central 
"Weathervisioa" station malic it possible 
to display wcatlici charts and give wc-athes 
briefings at 10 remote points, such as the 
alert hangars and reads morn (Sec photo 
right). Central futCL-aster can answer re- 
quests from any of the 10 rcceis-et stations 
now ill use. Closcd-circnit 'lA^ equipment, 
was designed by Dage Television Dirision of 
Thompson Hrodnets. Inc. Closed circuit 
T'\' ill coiiibiiLition with a microwave link 
recently demonstrated the feasibility of ic- 
inoting the radar scope presentation frimi an 
r\N/CPS-9 sfoTin detector radar, showing 
svL-atlic: conditions nver a 200 mile radius, 
as well as WL-athcr cliait dispbss. (Sec photo 
above). 


VMS’ RELAY 

(■Very HI9I1 SvnilllyHyl 
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Arctic Cargo Carrier Depends 



On T-J 


SpofxmkffL 

CYLINDERS 


Saves 40/O Space 
No Tie Rods... 
Greater Strength 

DilTeremial axle loading through TJ Space* 
maker Air Cylinders forms a controlted walk- 
ing beam in this Tera-cruiser, designed and 
produced for the Army Ordnance Corps by the 
Four Wheel Drive Co., Climonville, Wis. 
Weight of cylinders was important factor in 
choosing T-J Spacemakers, which reduce 
weight while providing same displacement and 
extra high safety factor. Fast delivery and space* 
saving features also favored T-J. Exclusive with 
T-J are new Super Cushion Flexible Seals for 
Air (to 200 P-S.I.) . . . and New Self-Aligning 
Master Cushion for Oil fto 7S0 P.S-I-). .Hard 
chrome plated bodies and piston rods ate 
standard, at no extra cost. Wide range of styles, 
capacities . . . 64,000 combinations the tbtlf! 
Write for bulletin SM-155-5. The Tomkins. 
Johnson Co., Jackson, Mich. 






R.ACE must be equipped with an in- 
terim (blioit-tcrm) memors' for storing 
one nr mure interim decisions until 
needed for cross cunipurisuii svith otiicts 
tn reucli ii final dceistim. 

RACL; is not intended to truck down 
the fimlt ft) u specific resistor or tube— 
uiils to the smallest black bo.x or sul>- 
asscmbl)- which it is practical to replace 
at the squadron Icscl. 

On this basis there are only a mod- 
erate number of different possible 
faults, pctltaps up to 500 in a ver>* 
complex wea|)on sssteni. liacli fault 
can therefore be catalogued tind re- 
corded on a strip of microfilm and on 
cards, with a separate frame ot card for 
each ty|)c fault. Once R.ACI''. has pin- 
pointed the malfunction, it will auto- 
matically select the corrcs|>oiiding mi- 
crofilm frame and display it on a screen 
at the 0|5crator's console. (Sec photo, 
p. 97.) Simultaneously the console 
nill dispense a pimehed c.ird with cot- 
responding data printed on it. 
Valuable Information 

The data on the microfilm and card 
arc intended to ptuside the mainte- 
nance man with a \arich* of iiifomia- 
tion which othenvise ho would have to 
dig out of the instriietion book for the 
equipment under test and is therefore 
a great time saver. The following is an 
example of the hpe of infonnation 
that could be printed on the card, ac- 
cording to W'itten; 

• I’anlty clement and its jiart number. 

• listiniatcd down-time to replace. 

• Location of replacement pact in spare- 
pacts truck or warehouse. 

• Equipment and tools needed for the 
operation. 

• Oetaited replacement procedure and 
Mibscquciit adjustmesrt. Procedure in- 
cludes list of switches or controls wliich 
must be turned off for safety. 

• Tecbniciaii hpe needed to make the 

Sperrv believes that tlie card will be 
returned with the defective unit to the 
overhaul station. If the unit cunmit l)C 
re|).iired. the card, witli prc-punclicd 
liolc.s that identih the defective part, 
can be introduced into an electronic 
imentory data processing system now 
licing dcr clopcd for military use where 
it will automatically order out a te- 
pl.Kcmciit from the nearest supply cen- 

Present Status 

S|)crtv is developing a number of 
check-out equipments for both its own 
.wstcins and for outside weapon system 
contractors. One of these, for example, 
will test a vers* complex bombing-navi- 
gation system; another is for a missile 
guidance systenr. 

\\'hilc these genctallv employ auto- 
matic programming and decision-mak- 
ing techniques, some of the decisions 
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Sixe alone is net the measure 
of a man — or a business 


must be made by tlie liuman operator. | 
Howcscr, Keiiii sass that these sjstans ' 
could be m.ide fully automatic if the j 
CHstoiner so desired. 

Cine of the most difficult problem*. I 
assoeiatcxl with the ticsign of autoinalie 
dcxnsion-inaking in n eUcek-out cquip- 
ineiit arises w hen the signal being iiicas- 
uted varies with time, and when the 
allowable tolerance from the ideal wavc- 
sli,i|)e also varies with time. IlovvevcT. 
fsiierrv has devclo|)ed teehniqvies which 
it says can make such comparisons im- 

Thc systems which Sperry presently 
i.s developing liave no provision for dis- 
])lay or dispensing cards vvitli the afore- 
mentioned maintenance data. 'Iliey 
will merely track down and identify the 
fiuiltv element bv an arbitrarily assigned 
innnlx;r or letter ideritific-.itimi, Oucx 
this stage is reached, the addition nf 
the maintenance display-card fc-.iture 
poses no technological problems, W'it- 

Sperty has applied automatic eheck- 
ont teeliniqncs to a variety of lv|x:s of 
.ivionic equipment, including radar fire 
control svstems. power controls, flight 
stahili/ntion systems, radar beacon and 
II'I*' equipments, electronic cunntcr- 
nicasiircs, and data handling systems, 
aeeordhig to Herbert Ilalpcrin of the 
Micrnw'.ivc Klectronics Division. 

Sperrv has not limited its objcctivc-s 
solely tn aiitoinafic check-out of avi 
nnics equipment. It plans to include 
liydraiilic. pneuinatic svstems and even 
‘‘cold testing” of propulsion svstems. 

S major problem in automatic check- 
nut of l)om avionic and min-avionie 
equipment can be greatly simplified if 
Ihc equipment is originally designed for 
such operation. This inchtdes making 
provision for easy access to critical cir- 
cuits and the possible addition of de- 
vices used solely for automatic testing 
and not required for normal equipment 
operation. v\’ittcn savs. 

GE Concepts 

General Electric's Light Military 
Electronic Equipment Dept., has been 
a pioneer in the development of antn- 
matic test equipment for production 
line testing of complex avionic svstems 
in the factory. (.-WV .Aug. S. 1955. 
p. 61.) LMEED believes that these 
techniques can be easily adapted for 
line maintenance check-out equipment. 

In one GE proposal for an automatic 
tester for a lire control system, the test 
program would be stored on a punched 
tape and a digital voltmeter would be 
used for basic measurements and to 
convert tlicm into digital form. 

The device would give tlie operator 
a "Go. N'o-Go” indication after cacli 
test and simultaneously record the meas- 
ured value on a punched tj|)c. The 
tape later would be used to print out 
a daily record of critical system per- 


You've been reading about it- Stock 
splits, mergers, outright obituaries of 
one company or another. Little busi- 
ness is through, some say. 'Be big or 
be broken" is the byword. 

This just isn’l^ so. Business — big or 

It is only the "small-ihinking” business 
man who is on the skids. 

Wc here at Formsprag wish Big Busi- 
ness every success. Why not? Big 
manufacturers buy much of what we, 
a relatively small business, have to sell. 
And as long as we continue to pro- 
duce our widely accepted sprag-type 
clutches, we expect this happy relation- 
ship to mutually prosper. 

This is today's real challenge to the 
smaller manufacturer: the ability to 
turn out a specialized product the big 
fellow can't match. Practicing this 
policy. Formsprag has in a compara- 
tively short time become the nation's 
number one supplier concentrating on 
over-running clutches exclusively. 


Leading automotive, aircraft and indus- 
trial concerns requisition them regularly. 
In the light of our own experience, it 
appears that where Ihc small business 
fails, the probable cause has been man- 
agement's failure to recognize that spe- 
cialization is (he sesame to small busi- 
ness success. The small company that 
fails to face this challenge is not being 
killed by Big Business, or by anyone 
else; it is quite simply committing 
suicide. 



Simple in design, the Formsprag Clutch 
delivers greatest torque for its size and 
weight — and long life. No measurable 
backlash. 


lnOR,l»l:SI=K,.A.G COIuIF.A.Tvr'2" 




23593 HOOVER ROAD • VAN DYKE (DETROIT!, MtCHIGAN 
Deainner.i, engineers and i?iamilmlurers ol the modern sprag-lype 
nver-running. indexing, and backslopping clnfches for uircra/l, 
unfoniolhx. and varioits indnsirial applicaliona. Aia.isa 





RADAR FIRE CONTROL 



formaiicc measurements for eacli air- 
plane or missile. Scanniii| this cluirt 
for any single weapon would enable an 
obserscr to detect pcrfoniiaiicc deterio- 
ration before it reached a point sufB 

In addition to its many adsantages 
tor the iiiilitarv services, automatic field 
test equipment should make it |>ossiblc 
for av ionics manufacturers to obtain re- 
liable qiuiiititative data on the field per- 
fonnance of their equipments— data 
that is invaluable in improving the 
product and eliminating causes of im- 
rcliabilitv. 

Because automatic check-out system 
deselopincnt must proceed conciirrentlv 
with its associated weapon system, de- 
sign changes in the latter chiring the 
course of its long development cycle 
mav result in changes in the tester 
design. However, Sperrv believes this 
is not too stiff a price to pav for the 
niaiiv advanhigcs of automatic check-out 
systems. 

Expansions. Chanjies 
In A> ionios Induslry 

Bcudix .-\viatioi! Cotp, has formed 
a new Bendix Systems Division at .\mi 
Arbor, Mich., which will concentrate 
on weapon svstem requirements for 
Defense Dept'. 

New division will occupv leased space 
near University of Michigan but ex- 
pects to build and occupy new facility 
there bv August, 1958. The operation 
IS headed by Dr. Russell D. O'Neal, 
former director of svstems ])lanning for 
Bendix. W'ithin three to five years, 
Bendix savs it expects new div ision to 
cinplov 1.000 scientists, engineers and 
sii|)portiiig staff. 

Other reccntlv amiauneed avionic 
industrv expansions and changes; 

• Naciinco Products is name of new 
San Diego firm spccialiring in aircraft/ 
missile instrumentation systems and 
ptceision tooling and parts, h'acilitics 
and production management of the Na- 
tional City Nfachinc Co. and San Die-go 
Machine Co. have been combined in 
tbe new firm wbieb is headed bv C. L. 
Rnbesh. 

• Aircraft Radio Cotp.. Boonton, N. f., 
has opened its new S50.000 engineering 
laboratoiy. 

• Cambridge riicrmionic Cot])., Cam- 
bridge, Mass, has fonned new 
Canadian .Affiliate. Cambridge Tlier- 
miunic of Canada. Ltd., located at 
2525 Ctand Blvd„ Montreal 28, P.Q., 
to market all of the company's ptod- 

• Polvteclinic Research & Dcvt-lo|>- 
incnt Co.. Inc., Brooklyn, N. Y-. maker 
of microwave test equipment, has ac- 
quired an additional floor in present 
building located at 202 Tillarv St. 
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NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Miuiature lime delav rclav, measur- 
ing Ixlxli in. and weigbing less 
tban 2 oz., is available with time delay 
periods of 0.1 to 5.0 see., accurate to 
within 10% over tcinpcraturc range 
of 55C to 125C with input voltage 
variations of 10%, according to maiiu- 
facluret. Models ate available for 



voltages from 2S v.d.c. to 150 v.d.c.. 
or 2f. v.a.c. to 1 1 5 v.a.c., 60 to 400 ems. 
Unit comes with DPD I' contacts rated 
at 2 amps resistive lo.id- Unit can be 
instantaneously recycled vvilhout 
eliangc in time delay, rempo Instru- 
ment Co, 5 Centre St.. Hempstead, 
N. Y. 

• Ultra-precision potentiometer, Model 
MD20, providc-s linearity up to 0.01%. 
Unit employs liclical consftiielioii. 
measures 2 in, diameter with length of 
approximately 15 in. for 10 turn pot. 
or 21 in. for a two-gang 10-turn pot- 
Unit comes in resistance values of 



1.000 to 100,000 ohms. Torque on 
dual scetioiis is as low as H in. oz. 
Litton Industries, Components Div., 
587’ Rodeo Rd„ Los .Angeles 16, 
Calif., and 215 S- I'ulton .Ave.. .\1t. 
Vernon, N. 



• Miniature tube clam]) with integral 
socket, comes in types 6.A-4 for 7-piii 
miniatures and 6A-5 for 9-pin minia- 
ture tubes. Slotted finger sleeve is 


made of heat treated silver allnv for 
niiiximum conductivity. The Birtchet 
Cotp.. 4371 Valiev Blvd,, Los Angeles 
32, Calif. 

• Subininiahitc twin tiiodc. Type 
CK6832, designed espcciallv for d.e. 
amplifier and computer applications to 
provide e.xtremely low mictnphonics 
and grid current. Tube chanictcristica 
arc electrically similar to lypc 
Cfe5755. Ravtheoii Manufacturing 
Co„ 53 Chapel' St., Newton 58, Mass. 

• Direct-reading frequency meter for 
[xiiicl mounting is nv.tiliibic for any 
center frequenev from 40 to lO.OOD 



Available Soon . . . 


12 Lockheed Constellations, Model L-049 Aircraft, cur- 
re/vcly in U. S. Certified Air Carrier Passenger Service. 


Continuous maintenance to Airline and C, A. A. 
Standards, completely equipped with full Airline 
Radio, Instruments, Wright R-3350-BA-J Engines, 
Hamilton Standard Propellers, 


56 Deluxe Passenger Chairs Installed. Five Aircraft 
equipped with luxurious sky lounge acrommodations 
for eight passengers. All Aircraft fully pressurized 
and air conditioned, 


Spare Power Plants. Propellers, accessories, main- 
tenance and overhaul spares available for concurrent 
delivery with Aircraft. 


Partial or full pay ment in Sterling may be acceptable. 

Capital nirlinea, Inc, 

\ WASHINGTON NATIONAL AIRPORT 

\ WASHINGTON 1, D.C. 

\ ATTENTION: MR. R. M. AVERILL 
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They 

Shall Have 

MOBILITY 

Wherever 
They GO 


Our Armed Forces depend on mobility to 
win. Speed of engagement, of supply, re- 
inforcement and redeployment — these are 
vital tools of our national defense. 

Vertol helic.opters — unhampered by ter- 
rain, unrestricted in landing — arc the es- 
sence of combat mobility. 

Vertol H-21 “Workhorses” serve in both 
the Army and the Air Force. Rugged and 
reliable, each H-21 can airlift 20 fully- 
equipped soldiers, or. for medical evacua- 


tion. 12 litter cases with attendant. In its 
cabin, more than two tons of cargo can be 
carried. As a “flying crane” it can ferry 
bulk equipment over rivers and mountains 
on its external cargo sling. 

Vertol HUP helicopters fly for the U. S. 
Navy. From carrier to cruiser, from sub- 
marine deck to the coast beyond the hori- 
zon, they link together the segments of the 
fleet. They shuttle key personnel between 
the ships; they rush the sick and wounded 
to the nearest hospital ashore and afloat 


Vertol helicopters fly around the clock — 
around the world. Rugged, high- 
performance Vertol helicopters are revo- 
lutionizing the art of logistics ... are being 
picked consistently for the toughest jobs. 

Now the Vertol philosophy — mobility in 
three dimensions— is being extended to the 
world of commercial flight. The universal 
H-21 helicopter is undergoing CAA cer- 
tification— and more powerful, turbine 
powered versions herald the advent of new 
skyways wiihoui runways. 


VERTOL 

\y HizctcLpi (2ot^ota.ilon— 


MORTON. PENNSTL.V*NIA 


Engineers, join yeriol's advanced engineering 




1 

■ 


ox» 
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Mwork 

stocks 90 % of the 

engine models used 
by Business Aircraft 



• Pratt & 
Whitney 
Aircraft 

• Continental 
Motors 

• Lycoming 

AVe stock 35 different models, from the smallest 
4 cylinder Lycomings or Continentals to the 
powerful Piatt & Whitney R-2000 series. 

This includes both Airwork Overhauled engines 
in all categories and factory overhauled, factory 
wariantcd Continental Motors and Lycoming en- 
gines. All are available on either an Exchange 
or Sale basis. They are backed by Airwork’s own 
warranty plus the service of our Field Service 
Engineers, our 5 Branches and 21 Dealers. 

We also stock 1800 engine-driven accessories of 
350 different types, including the make and model 
used on yoni- aircraft. You get off-the-shelf de- 

Order from the Branch Office or Airwork Dealer 
nearest you. Save yourself a nest^egg^ on freight 

world famous reliability. 

Besei-ve (lie eiiffme today that you tvill purely 
need in the near fiiUire. 



• ALEXANDRIA, VA. 

• ATLANTA, OA. 

• CLEVELAND, OHIO 

• MIAMI. FLA. 

• NEWARK, N.J. 

Rirwork 

■ ®CORPORATlON 
Millville, New Jersey 
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EQUIPMENT 



New Primer Aids Engine Starts 
In Chill Sonth Pole Temperatures 


By George L. ClirUlian 

New York— A new priming device to 
aid engine starting after long exposure 
to cliilling temperatures currently is 
being tested on a de ITavilland Otter 
with Adm. Richard E. Byrd's expedi- 
tion at the South Pole. 

Tile compact, liglit-wcight dciice, 
called a Gasifier, is mounted on the 
engine’s intake manifold downstream 
from the carburetor. It iiistantaneoiish 
supplies fuel in the form of a hot, 
fixed gas to all cylinders as soon as the 
engine starting process is initiated, al- 
lowing the powcrplant to fire up to 
fisO% more rapidly than if standard 
priming methods were used. Engines 
liaic been started with the device in 
50 seconds or less after exposure in 
temperatures as low as —651'’. 

'ITic unit is going into prodiietioii 
at Tlic Robert Rciehlicim Co. with 
initial production rate of 100 units pet 
mouth anticipated- 

Tests conducted on a Ford V-S and 
Chrysler C-56 standard industrial 
engine by the Department of the .Army 
in a cold room of the Engineer Re- 
search and Development Laboratories, 
I'ort Bchoir. Va., at temperatures down 
to —651'', resulted in these conclusions 
and recommendations; 

• Starting the engines at siib-xcro tem- 
peratures coidd be accomplished in a 
minimum length of time (50 sec.) with 
gasifier installcd, 

• Installation of tlie gasifier on a gas- 
oline engine is simple and compact. 

• Maintenance of tfic gasifier is routine 
and inexpensive. Moreover, it requires 
no extra accessories and uses the same 
fuel 3$ the engine. 


'llie .Army made two rccominenda- 

• Tliat the gasifier be installed on gas- 
oline engines and field tested under 
arctic cunditiuns: 

• That future tests incorporate a blower 
to force the \a]iorizcd fuel into the 
cvlindcrs in an attempt to reduce 
cranking time which can be critical 
when batteries arc used to start engines 
under conditions of extreme cold- 

In another report, this one on Diesel 
engines made by Penn State Univer- 
sity. the gasifier «as skated to; “gi\'c 
smooth combustion tvith no audible 
knock. Distribution was very good be- 
tween cylinders and all cvlindcrs fired 
during g;isificr o]x;ratioii. T'he operator 
alwavs had control of his engine and at 
no time did engine speed become ex- 

Gasifier Features 

1 lerc arc some of tlic more important 
fe-.itiircs of gasifiers. 

■ .Applies to all sizes of gasoline engines 
from 100 cii. in, displacement. It also 
may be used on Diesel engines abosc 
50 eu. in. displacement, 

• Reduces appreciably the drain on bat- 
teries caused by prolonged cranking at 
sub-zero temperatures when crank case 
oil is stiff and batten pcrfomiaiice is 
marginal because of the cold. Tests on 
a g;isolinc engine under identical eun- 
ditiims at — dOE with and without a 
gasifier showed the device reduced 
cranking time us much as 650%, 

• Lasts almost indefinitely because it 
has no moving piirts to wear out. Tiic 
spark plug requires periodic cleaning 
and changing. 

• Fits easily on most engines because 


of its small size; dimensions arc 7 x -ti 
X 21 in. Weight is approximately 6 lb. 
• Operates exactly as a conscntionally- 
cquipped gasoline engine, thus requires 
no change in operator technique. 
Gasifier Description 

Robert Rcichhclm. company presi- 
dent. describes the device this way: 
"'rhe gasifier, tlitougli its self-contained 
heat generator, instantly consorts part 
of tlie fuel entering into its heat cliam- 
ber int<> a combustible, stable, fixed 
gas. (.A fixed gas is one which will not 
condense except at abnormally low 
temperatures). The instant conversion 
into gas eliminates flooding and re- 
sultant starting failures." 

Tliis is how the gasifier works. AA’hcn 
the starter button is pushed (or other 
statting procedure initiated) a solcnnid- 
controllcd \'ahe diverts fuel from the 
carburetor to the gasifier, metering the 
fuel being pumped to the dcs'ice. Simnl- 
taiicouslv. the gasifier’s spark plug is 
energized. The plug ignites the fuel 
passing through the gasifier, only a small 
part of which is allowed to bum since 
not enungli air is admitted to permit 
complete combustion. 

Unburned Fuel 

llie remaining, unburned fuel passes 
through the burning gas in the device 
where it is instantly Iicatcd. vaporized 
and turned into a fixed gas, such as 
methane. Reichhelm explains that this 
fixed gas is produced bv a thermal crack- 
ing process witicli occurs as flic liquid 
fuel passes through the flame zone of 
the gasificr. 

Tne fixed gas can be piped a con- 
siderable distana-. c\cn in extreme cold, 
without danger of condensing on cold 
combustion chamber walls. However, 
since the heat of the gas is also a 
factor in quick starting, the gasifier 
should be mounted close to the in- 
take manifold and in such position 
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ONE-STOP 


...for your 
business airplane 


From turn-around service to complete 
modification, AiResearch provides the most 
modern facilities in the industry 


hatever modification, conversion or 
rvicing problem you may have, il 
n be completely solved by a single 
sit to the AiResearch Aviation Serv- 




re we can convert your airplane's 
or, interior or performance to 
infiguration you desire. We can 

engines, auxiliary wing tanks, the 


finest in radio and radar equipment 
and new complete systems in all cate- 
gories. In more than 100,000 square 
feet of floor space, we can accomplish 
engineering, sheet metal, structural 
analysis, design, cabinet making, trim 
work, testing and any other work 

You are invited to inspect our facil- 
ities. Also, please write or telephone 

. for full information about any of 


CORPORATION 

AiResearch Aviation Service Division 


where it will provide the most even 
distribution possible to all cyhndcis. 

Air for the engine’s operation conies 
through the carburetor. 

Ihc engine may operate from the 
gasifier as long as neccssars-. W'licn the 
power plant is siiffiticntlv warm, the 
solenoid vahe may be shut off, cutting 
out the gasifier and putting the carbu- 
retor into operation. 

The Navy, fitst major customer for 
the gasifier, will use the device on auto- 
motive equipment as well as the Otter 
in Adin. Byid's Operation Deep Freeze, 
aecording to the miinufacturcr. 

Rcichiielm eurrently is financine ex- 
pan.sion of his mamifecturing facilities 
at Wallingford, Conn. 

New IBM Compuler 
Used at Mathieson 

Niagara Falls. N. Y.-A new IBM 
conrputrr has been installed at the 
Aviation Division laboratories of Olin 
Mathieson Chemical Corp. for research 
studies on dctelopincnt of liigli energy 
chemic.ll fuels. 

The new computer, known as IBM 
650, will analyze experimental data and 
solve complex mathematical problems at 
split-second speed. The computer will 
be n.sed to calculate chemical equili- 
brium constants, re-action temperatures, 
and enthalpy and entropy of chemical 
compounds which are of potential in- 
terest in the field of high energy fuels. 

Company presently is studying the 
oxidation reactions of over 200 such 
compounds. 

Tfic division recenth- announced 
plans for construction of a S?6 million 
liigh cnergs fuels plant for the Air Force 
at Model Cit;-, N. Y. 

The 650 eomputcr is ssliat is known 
as a magnetic drum digital tine. 'Ilie 
Olin Mathieson installation iiicmdcs, in 
addition to this machine, a read and 
pinieh unit, two key punch machines, 
sorter, reproducer and accounting ma- 

About 25 of tlic compam’.s chemists, 
physidsts and engineers liasc been given 
training in the use of the machine, 

Cutter Designed to 
Disarm Ejection Seat 

New cutting tool is specifically de- 
signed to allow rescue crews to disarm 
quickly the ejection seat systems of 
trashed military aircraft. Called the .A T 
501 Cable Cutfer. the tool can iciiiovc 
.1 3-in. section of i-in. armored initiator 
hose, stainless steel tubing or steel wire. 
Il features a swisci licad which permits 
tlic user to turn the handle and frame to 
the best position for fast disarming. 
Manufacturer; Aircraft Tools. Inc., 9030 
Btllaiica A\c,, l.os Angeles 35. Calif, 


Airslream Reels Out Target 5-Mi. 


Ilawthotnc, Calif.— Target-tow reel 
svstem capable of trailing a radar re- 
flecting target appioximatcK fise miles 
behind the tow plaite is now under- 
going tests at the Air Force's Rocket 
Training Center, 'Vincent AFB, Yuma, 
,\riz. 

Designed for use in giinnerv and 
rocket training with supersonic jet air- 
craft, the tow target svstem, known as 
Bee-Jay, was developed jointly by .Air 
I-'orce and Northrop .Aircraft. Inc. 'Ilie 
increased tow range of the system al- 
lows a greater margin of safets during 
bi|h Sliced passes on fire target. 

Target is a low-drag forpedo-sbaped 
F'lbrcglas shell capable of casting a 
radar reflection simulating the size of 
the biggest bombers. .A 10-in. corner 
aluminum reflecting disk is set in 
Slvro/oam. Rear fins on the target 
spin it for maxiimnii rcflcctirity and 
stabilization. Weighing 1 5 lb- and 
measuring 20 in. in diameter and less 


Ilian 10 ft. long, the target is released 
from the rear of the reel unit which 
stays with tlic towing airaaft. .A direct 
bit on the target shatters it. 

Jcttisonablc reel system weighs 290 
lb. including its A-in. stcef cable, 
which has a length exceeding 25,000 
ft. 

Power for the red is furnished by 
the airstream driiing against a turbine 
wheel. Clamshell doors on the nose of 
the red unit open and dose to control 
in and out operation of the cable. Tar- 
get, or cable alone if target is sltfttcred, 
can be reded back. 

The taigct-tow red ssstem can be 
adapted to almost all operational type 
aircraft. First of the units lia\e been 
in.stallcd on Northrop I'-89 intercep- 
tors. Only minor adjustments were 
required for fitting to one of the mid- 
wing pylons to replace the auxiliary 
fuel tiuik nomialh carried on the air- 
craft. 



SMALL FIBREGLAS target rests in (tie reel section of the Dee-Jas- ton reel sistcni ilDp). 
Clamshell doors open in forward section (below) to suek in aii'whicli activates turbine 
wheel that, in turn, operates reel utilizing 25.000 ft. of 3/6-4-in, steel cable holding target. 
Size of clamsliell door opening determines reeling velocity. Canted fins cause target to spin, 
iiicicasing radar rcflecbvitv. System was developed bv- US.AF mid Northrop. 


AVIATION WEEK, De 


sr 3, 1956 



THE ERA OF THE 


How many development hours 



is ‘know-how’ worth? 

J 

Why is the Eland ahead of its time? The answer lies years back— in the 
steady accumulation of engineering skill and experience that forms the 
‘Napier tradition’. This ‘know-how’ made us decide on the single-spool 
as opposed to the twin-spool — and at the same time showed us the way 
to find the compressor we needed. 

In 1947 it was clear to us that orJy by basic research on stage matching 
could we find that compressor — one which would make possible a single- 
spool turbo-prop with the simplicity, the economy, the power and 
flexibility of the Eland. 

So we built at Liverpool the best-equipped gas-turbine research station in 
Europe. The original work we have carried out in that station has given 
us a knowledge of compressor problems — and their solutions — equalled by 
few other aircraft engine firms. 


After thousands of hours of cascade work we determined by 1952 the right 
type of blade to use, its general aerofoil characteristics and the basic 
geometry of the compressor itself. Even at this stage, a very large number 
of possible compressors could have been built. 


We now had to make a vital decision. Which prototypes — out of this very 
large possible number — should we build? Theory wasn’t much help here. 



IS BEGINNIHG ■■■ 


We had to depend on ‘know-how’ and the engineering sixth sense it gives. 
The right answer could save us thousands of hours of work — the wrong 
answer could put us back years. 


<rrt:3 

J 


It was decided that we should start by building four compressors. When 
we had built the third we knew we had what we wanted! By now we have 
been able to put in three years steady development work on the same 
blade/compressor combination. 


With a type test at 3,060 e.h.p. successfully completed we can say now that 
the Eland’s design is basically sound, basically right, and will not have to 
be fundamentally altered in the years ahead. Of how many turbo-props 
can that be said? The Era of the Eland is beginning with an engine of 
proved safety and flexibility. 



HOW ARE YOU 

GOING TO USE THE ELAND 
TO YOUR ADVANTAGE? 


ns 




S- CHANNEI. 


4-CHANKEL 


2-CHANNEL 


1-CHANNEl 


4-, 6-, a-CHANNEL 
ANALOG COMPUTFB SYSTSMS 



Careers mc 



'htdtt 


satisfying 


iWRO AIRCRAFT 

offers opportun/fi'es for 
these people— with or 
without aeronautical 
experience: 

MatheiDdtieidns 
Cdmpuler Programmers 
Aerodyndinicisls 
Meldllurgicdl Technicians 
„ Stress Engineers • Systems 
Engineers 4 Meehanicai Engineers 
Fiight Test Engineers 
Controls Engineers 
Aero Thermodynamicists 
Vibration & Fiulter Engineers 
Civii Engineers for; 
Structuroi Anaiysis, Tests, Design 
Computing Speciolists 
Draftsmen & Technicians 
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SAFETY 


Puget Sound Crash Follows Buffeting 


Hight 2 , n 11 - 377 , 


.pproximstcly 13 n.in.tes jnd b,' ll.dl time 




HiSTORY OF THE FLIGHT 




It atp,mctl Sc^ttlc-T.cem. ,\irpott 
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at this point is .ippioxim.iteb 72 f.Khoim 
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'"TO^Impocti™ rcA-osk-a th.it the No. I 

■?~S3A-~g 






:EEES“ 

;i;x. i'43":=l 











M.C. MANUFACTURING COMPANY 



PRECISION PRODUCTS 

Hydraulic and Pneumatic 
Components for the 
Aircraft Industry 




Other Products 

BRAKE VAIVES • CONTROl VAIVEB 
FUEL VAIVES • FUEL PUMPS 
OEHYORATORS 

PRESSURE REDUCING VALVES 
RESIRICTOR VALVES 
SPECIAL VALVES 


M.C. MANUFACTURING COMPANY 


118 INDIANWOOD RD., LAKE ORION, MICHIGAN 

tVesf Coasf Office; 716 Wilshiie Blvd., Santo Monica, Calif. 

Reprpsenfofivffs: D & O Engiimrijig Co., P. O. Box 3107, WlchUa, Konsos 
L Youngs, 7SE0 12lh. N.E., Seottia IS, Washington 
F. C. Minch, U32 Donson Drlva. Dayton 10. Ohio 


FACIimU INCLUDE COMPLETE EN01NEERIN0 • DESIGN • MANUFACTUlINC • TESTINO • PROCESSING ■ AND GUALITT CONTROL STSTEM 
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SAFETY 


observe any part separate from the aircraft 

One uitneu, wito statcrl he saw a part 
come from tiie aircraft while it was in the 
ait, was stationed approaimatelt four statute 
miles to the cast of the line of flight. This 
witness was subsequently accompanied by 
Board mvestigators to his point of observa- 
tion and through an actual flight path re* 
enactment it was determined that the suh- 
jeet aircraft could not have been seen from 
that location. This witness described the 
part as being similar to the siac of a door 
and coming from the area of the lower for- 
ward baggage compartment. 

Examination of the wreckage accounted 
for all such parrs as having been in place 
when the ditching occurred. wide search 
of the' ground was made and no parts u'cre 
found. In addition, a door cheek was made 
before takeoff and the crew stated no door 
warning light came on during the flight. 

Experienced in Airplane 

AH of the flight crew members had scv. 
cral years and many hours of experience in 
B-377 aircraft. They stated that buffeting 
from exccssivelv positioned cowl flaps had 
never been experienced bv anv or them 
cither in cheek on regular flights. Ilmsever, 
their testimon; indicated th.it ail three 
crew members were familiar with the pages 
of the fiight operations manual covering 
the subject of buffeting. Tire inamial notes 
open cowl flaps as a cause of buffeting in 
cruise conflgiiration and prescribes the ex- 
tension of wing flaps as a correetivc mc.isure. 

The NWA M.imial (Flight Opcr.iticnis- 
Boeing 37T Aircraft) is issued indisiduatly 
to all flight crew members. It is then then 
rcsponsibihty to be entirely familiar with 
the contents and keep the manuals current 
as additions arc issued to them. 

There have been other previous instances 
where other operators of B-377 aircraft 
have experienced flight difficulties because 
of cowl fl.ips being inadvertently opened. 
Details of these instances were disseminated 
(in 1952) by request of the CAB to all 
operators of B-?77’s through the medium 
of CAA .licit bulletins, notices from the 
manufacturer, and the .Air Transport ,-\sso 
cration. Iiivcsligalioii rescaled lliat this 
infornration was received bs- NW.-L and dis- 
tributed to their flight personnel. 

Study Prepared 

At the Board’s request, the airframe 
manufacturer prepared a sludv of the effect 
of full-open cowl flaps on the performance 
and controllability of the B-377 ,iitcraft. 
This studs' indicato that the use of full- 
open cowl flaps during takeoff, with the 
normal 25 degrees of wing flaps, docs not 
result in abnormal takeoff characteristics. 

Further, the study indicates that when 
wing flaps arc retracted and cowl flaps are 
fully open, no noticeable buffeting is ex- 
perienced until the svmg flaps are within 
about 10 degrees of the mlly retracted posi- 
tion. Vibration ,ind buffeting then builds 
np rapidly and becomes severe as wing flaps 
reach full-up. This s'jbration is more regular 
than buffeting in a full stall but is not as 
violent. W'ilh the increase in turbulence 
over the wings associated with the bnffcl- 
uig, lateral stablllt}’ is reduced and lends 
to give the impression that the airplane is 
being balanced on a pedestal. Lateral trim 


Can you qualify 
for one of these 
six specialized 
engineering 
positions? 


1 . 

2 . 

3 . 

4 . 

5 . 

6 . 


Experienced Instrument Engineer. Design work on 
aircraft instruments, controls and displays. Electri- 
cal Engineering degree or equivalent essential. Hu- 
man Factors engineering experience on displays 
desired. 


Experienced Human Factors Engineer. Design ■work 
on aircraft control and displays. Industrial Psychol- 
ogy degree or equivalent essential. Specific experi- 
ence on instruments desired. 


Experienced Aircraft Air Conditioning Engineer. 
Work on weapons system advanced design aircraft. 
BSME or equivalent essential. 


Experienced Aircraft Engineer. Work on environment 
control engineering or weapons system advanced de- 
signs aircraft. BSME or equivalent essential. 


Experienced Aircraft Engineer. Work on escape sys- 
tems design on weapons system advanced design air- 
craft, BSME or BSAE degree or equivalent essen- 
tial. 


Experienced Aircraft Engineer. Cockpit arrangement 
and provision studies on weapons system advanced 
desigii aircraft. BSME or equivalent essential. Hu- 
man Factors experience desirable. 


CONTACT : Mr. Les Stevenson, Engineering Personnel 
Office. Dept. 56 AW, North American Aviation, Inc., Los 
Angeles 45, California. 


tes Angeles Division 

NORTH AMERICAN AVIATION, INC. 
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WADC’S WEAPONS GUIDANCE LABORATORY GIVES 
ACCURACY TO AIR FORCE BOMBS, MISSILES AND AIRCRAFT 










I. The carrier, the aircraft, and the fliglil 
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of the aircraft, the porr-crplaiits, or itontrol 


Br lire Civil Aeronautic Board; 
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Tlic Chil Aeronautics Baird was notified 
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lompl.lnd ..om llu Inliinl High, Smlii 
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Design and 
Development 
Engineers 



Honeywell 



This tester proves the hermetic seal of 
Honeywell Aero products, such as gyros, 
indicators and transistorized instruments. 
Supersensitive, it detects infinitesimal leaks — 
as minute as 1 cc. in 3000 years! Perfect 
hermetic sealing eliminates humidity problems 
in Honeywell Aero sealed units— a vital factor 
in aircraft operating at altitudes from sea level 
to the stratosphere. Rigid quality control, 
like this, assures absolute dependability 
of all systems made by Honeywell Aero. 
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The Jet Fropulsion Loboralory 
is a stable research and dcvehp~ 

of Pasadena in the footJtUU of 
the San Gabriel mountains. 
Coverin^an area of 90 acres and 
employinglSSOpeople.it is close 
to auractioe residential areas. 


The Labor. 

nology art 
projects in 


ontraatoiihtheU.SGov-t. 


Quailed personnel en^loyment 


Pioneers in Guidance Systems 


For many years the Jet Propulsion Labo- 
ratory has pioneered In the design and 
development of highly accurate missile 
guidance systems, utilizing the most ad- 
vanced types of gyroscopes, accelerometers 
and other precision electro-mechanical de- 
vices. These supply the reference informa- 
tion necessary to achieve the hitherto un- 
attainable target accuracies sought today. 

The eminent success of the early "Cor- 
poral" missile flights shortly after World 
War II firmly established the Laboratory as 
a leader In the field of missile guidance. 
These flights also initiated experiments In- 
volving both inertial and radio-command 
systems employing new concepts of radar 
communication. Because of this research 
and experimentation JPL has been able to 
add materially to the fund of knowledge 


available to designers of compiex missile 
systems. 

This development activity is supported 
by basic research in all phases of elec- 
tronics, including microwaves and antennas, 
new circuit elements, communications and 
reliability in addition to other branches of 
science necessary to maintain a fully inte- 

The Jet Propulsion Laboratory, there- 
fore, provides many challenging opportu- 
nities to creative engineers wishing to ac- 
tively apply their abilities to the vital tech- 
nical problems that require immediate and 

We want to hear from men of proven abil- 
ity. If you are interested please send uS 
your qualifications now. 



INSTRUMENTATION • APPLIED PHYSICS • DATA HANDLING • COMPUTERS 
TELEMETERING • RADIO AND INERTIAL GUIDANCE • GUIDANCE ANALYSIS 
SYSTEMS ANALYSIS • MICROWAVES • ELECTRO-MECHANICAL • PACKAGING 
MECHANICAL ENGINEERING 


JET PROPULSION LABORATORY 

A PIVISION OF CAUFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA • CALIFORNIA 
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EMPUOYMENT OPPORTUNITIES 

/~'NATI0NA[^^ hl!i"S oEp8lh!"il!« 0(fe"«d '"borBu'rMuV"'"* 

\ rnVFRAflF / BISPLAVIB KATES UNBISPLATIB 



MECHANICAL 

* 1 1'l’^ r - 

Design Mechanical Portions 
of 


Power Plant Equipment 

and development facilities. New plant being 


* Mojoc, Permanent, Expansion Program. 

INERTIAL AC provides financial .ssistaac toward your j 

GUIDANCE ^ “bTe'"v%n?n'^U™W?ts'rro*^^ 

SYSTEM Milwaukee. 

PROGRAM 

Mr.JohnF.He«nger, 

_ OPENINGS IN CINCINNATI, OHIO and _ 

1 tiSs. 1 

Re EE.MF ™E ELECTRONICS DIVISION 

T,, GEN E RAL MOTORS COR P. 

1 GENERALI^ ELECTRIC I 

EXECUTIVE OPPORTUNITIES 


IN THE CESSNA SALES DIVISION 

NEW ADVERTISEMENTS 

REGIONAL SERVICE MANAGERS 

Deceived by Dec. 7 will appear in 

• Travel out of and headquarter in Wichita. 

the Dec. 17 issue subject 1o limila- 

• Aircraft maintenance background desirable. 

* Must be competent pilot. 

tions of space ovorloble. 

CESSNA 

CIASSIFIEO ADVERTISING OlVISION 
AVIATION WEEK 

World', Laoding Prodveer of Eaeeullve Aircrofl, sand year raivme and recent pholo- 
gtaph to lha ProfoMionol Plocement Supervisor, Dept. AW, Ceuno Aircroit Company. 
5800 £oit Pownee Rood, Wiehilo, Konios. (No phone collt, pleowt. 
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Inside this folder is a problem. It may be on missiles, 
on plastics, on structures, on electronics, on any of 
the diverse fields of engineering for which Goodyear 
Aircraft is renowned. Whatever it is, you can be 
sure it represents a real and important engineering 
challenge. 

If you are a creative engineer, with faith in your 
ideas and confidence in your ability to make them 
work, this may be the challenge you have been seek- 
ing. For, due to our growth and diversification, we 
find it necessary to expand our engineering staffs 
at both Akron, Ohio, and Litchfield Park, Arizona. 
Opportunities are unlimited for rewarding profes- 
sional careers in all specialties of engineering. 

And, we mean careers— not just jobs. For here, your 
imagination and ingenuity are our raw materials. 
Here, your every idea has a chance. And, in trans- 
forming your ideas into practical realities, you will 
discover the exciting stimulation of creative challenge 
leading to a real satisfaction of accomplishment. 

At Goodyear Aircraft you will discover a diversifi- 
cation rarely found under one roof. Whatever your 
specialty, you will find opportunities in every phase 
of aviation— civil and military. 


Here's one for vou 


Salaries and benefits are, of course, liberal. And, if 
you wish to continue your academic studies, company- 
paid tuition courses leading to advanced degrees are 
available at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Per- 
sonnel Department, Goodyear Aircraft Corporation, 
Akron 15, Ohio. 


They're doing big things at 

GOOD>^EAR 

AIRCRAFT 
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Your Future is 
rODAY at RMI 


SrS“S“i 


I 

S 


REACTION MOTORS. I 



EMPLOYMENT OPPORTUNITIES 


HIGH LEVEL ENGINEERS WANTED 




Live and work in 
Sunny San Diego! 




SENIOR PROJECT ENGINEER for Gas Turbines 
CHIEF EXPERIMENTAL ENGINEER 
PROJECT ENGINEERS for Gas Turbines 

Pneumatic Ducting 

Solar also has permanent openings for: 

CONTROLS ENQINEERS DESIGN ENGINEERS DESIGNERS 

DRAfTSMEN ENGINEERING WRITERS CHECKERS 


SOLAR 

AIRCRAFT COMPAI 



DES MOINES 
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HYPERSONtC KNOWLEDGE AND TECHNOLOGY- 


ACCELERATION AT REPUBLtC AVIATION 



^ %/m/% na/\/ 




EMPLOYMENT OPPORTUNITIES 



engineering vareer. 

Paced to the future...’ 


Guolified engineers may now become directly associated 
with the extremely odvonced work being done in o unique arc- 
heoted hypersonic blowdown tunnel at the GAS DYNAMICS i 

FACILITY of the ARNOLD ENGINEERING DEVELOPMENT j 

CENTER. Work that will determine the FUTURE advances of | 
FLIGHT! Work being done by ARO, Inc., opetoting contractor for 
the center. 

Test Velocities 

EXCEEDING 11,000 nph 

Temperatures 

EXCEEDING 15,000° F 

Specific Openings . . . 

Hypersonic Aerodynomicists — Theoretical ond experimentol 
study ot hypervelocity oirtlows. 

Physicol Chemists — Theoreticol ond experimentol work in high 
temperoture chemistry, and kinetics of n itrogen'oxygen re- 



Aerophysicists — Theoreticol ond experimental work in shock j 
atomic collisions, electrieol discharges, spectroscopy and | 


HEAD 

structural Research Group 

With excellent advancement 
opportunities in both Techni- 
cal and Management direction. 

Combining studies in the most 
advanced aircraft structural 
research and development with 
supervisory and management 
responsibilities of an analyti- 
cal technical study group. 

MS or PhD in Aero Engineer- 
ing and Structural Analysis 
with approximately 8 years ap- 
plicable experience preferred. 
Salary commensurate with 
quuliiicaliuns. 

Other positions also available 
within the group. 

Interested applicants may send 
Manatter, Enjtlneering Personnel 

BEll AIRCRAFT Corp. 

P, 0. Box 1 Buffalo 5, N. Y. 


Technical Executive 
Shops Manager 

This responsible ond challenging 
career position with o large 
American owned oircroft engi- 
neering company bosed in the 
For Eost, heoviiy engaged in con- 
tract mointenonce and overhoul 
for the U. S. Air force. Is open 
to a top notch "go getter". Ex- 
perience in the odministration of 
overhoul and manufacturing 
shops servicing power plants, ac- 
cessories, instruments and com- 
ponents is essential. A&E license 
required. Technical education 
desirable. Liberal salary! 

I'-s.SJn. AvtKIian Wrrk 

ClauineU Adv. CVpl.. P-O. Box 15. N*. T.SS N*. Y. 


alited fields. 


WritAf I AA Cl. kellev. Box 162 



TULLflHOMR. TENNESSEE 

A %ub^idiary of Sverdriip^Parcei Jnc.. St. Louis. Missouri 

ARNOLD ENGINEERING DEVELOPMENT CENTER 


HELICOPTER PILOTS & MECHANICS 
JOB OPPORTUNITIES AVAILABLE 
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ENGINEERS 


m Interested In this enslneerlns field 

m 2 {taduale en|lneer with decree. 

lit) not 2 pr2du2te engineer hut have 

irs espenenee. 


Grow In 

STATURE 

WITH 

Aeronca 


ment ond recognition 
Creative Engineering 
notion's leading 
ducers of Aircraft Comr 


fields. 




eluding deferred co 
odequote moving e 


pony is locoted 

to both Ooyton 
ent benefits in- 

u will be poid 


Send us a resume if you hove a degree 
Of the equivalent in Aircraft experience 
In any of the following fields; 


STRESS 
AVIONICS 
AERODYNAMICS 
PRODUCTION PROSPECT 
STABILITY ANO CONTROL 
MATERIAL REVIEW BOARD 

a eontldenrml bosrs. Find out why ond 


AERONCA MANUFACTURING CORPORATION 

Mfddfetown, Ohio 
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CONTRACT 

ADMINISTRATORS 




GENERAL ^ ELECTA 


PASSENGER SERVICE 










EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES OIVISION 




AVIATION WEEK 


AIRLINE PILOTS 



EMPLOYMENT 


Take command 
of your future 


FLY AS A CO-PILOT 


TWA 



You don't need previoes experience to get into 

ADVANCED CDNTRDLS DEVELDPMENT 

with General Electric 

s? fC'Tf, ssi ;rs:"is: 



GENERAL^ ELECTRrC 


EMPLOYMENT PROBLEM? 

Wherr you ore in need of specialized men for speciolized jobs, contoct 
them through an employment od in this publication. 

AVIATION WEEK P. O. Bex 12. New York 36, N. Y. 
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Advantages that Count . . . 

RCA 

SIMDLATIDN LABDRATDRY 
MANAGER 




® =: 


Engineers, Scientists, Designers 


^sili 



^m\-===== 






1946 BEECHGRAFT D18-S 

Clean & ready la go— $34,750 


WILLIAM C. HOLD ASSOCIATES 


NAVCp..5S’i, 

deicer'Ioots 


STINSON FIELO AIRCRAFT 


T AVIATION CORPORATK 


^ SPARKRUGS WANTED^ 


A ElECTItONieS SURPLUS 


PROFESSIONAL SERVICES 


KIRBY AND COPE ASSOCIATES 




A^NYTIUNC r«5on ih«l^js 


IF PILOTS— MfCHANICS 


D KI K1 S © © 

^"OdjrjTi’OtivG, Jjzc* 


S FACILITIES FOR YOUR AIRCRAFT N 

“AIRCRAFT” 


•AUTO PILOTS' 


‘APPROVED REPAIR STATION” 

AIRCRAFT-ENOINES-INSTRUMENTS 


MINNESOTA AIRMOTIVE, INC. 

Wold Chamberlain Field • MINNEAPOIIS, MINN. • Phone: PArkwoy 9-8386 
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Executive Aircraft 


Remmert -Werner of Florida, Inc. 
at Pompano Beach airport 



Deluxe DC 3 n.w 
S pecial DC 3 


LOW TIME C47s 




Phene Ft Lauderdale— JAckson 3-29S0 
or Pompano Beach-3-2492 or 9175 

Other types executive aircraft also available 

Remmert -Werner JrL 

SS cS^Sl DC 3 ...* £=- Sz 
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The Real Reward is Here 

for the Production Design Engineer 




LETTERS 


Biilain's Air Drfei 

■Wl.li.nl'MAW Oc 

"SsS: 

iliiP 

In tin- fickl of oivil aiiitinn. British 



faiii’h"irSV Sotialisf Govtminciil' some 

MI..C air into the noter-logscd Supply Miu- 

"'"tni. point out th.it the Western .MItanec 
' ' ^ ^ 

SEzHHSS 


K. S. il. CI.SBKI. 


Sliorlaj^e Facts 





A DEPENDABLE 
SOURCE 

FOR CREATIVE ENGINEERING 
AND QUALITY MANUFACTURING 


BE.NDix Products Division has long specialized 


in FUEL METERING, ENGINE CONTROL SYSTEMS and 



LANDING GEAR. 

SERVING ALMOST ALL American airframe and en- 
gine manufacturers, Bendix can bring much of 
the COMBINED KNOW-HOW OF THE INDl'STRT to the 
benefit of any one project. 





New CESSNA 310... 

Makes All Business Local 


The swift, handsome, easy-to-fly Cessna 310 
carries five people to important business 
meetings . . . safely, comfortably, economically. 
Twin Continental power packages develop 
240 horsepower each . . . provide more power 
with less drag . . . give cruising speeds over 205 
mph and top speed of over 220 mph. The “310” 
climbs fully loaded at 380 feet per minute on 
only one engine. It has a service ceiling of 
22,000 feet and a range of 1,000 miles. 

Strong, lightweight aluminum mill products 
from Reynolds are used extensively by the 


Cessna Aircraft Company, Wichita, Kansas. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And, Reynolds 
goes beyond meeting material specifications. 
Reynolds technical services contribute to cus- 
tomers’ design and engineering staffs— make 
Reynolds a part of many important industries 
rather than just a supplier. 

For details on how Reynolds can serve you- 
and for a complete index of Reynolds technical 
handbooks and films— write to Reynolds Metals 
Company, P.O. Box 1800-TJ, Louisville 1, Ky. 


See "C/RCUS 60/”, Reynolds new dramaflc series, Sundays on NBC-TV 


REYNOLDS 



ALUMINUM 


